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EXECUTIVE SUMMARY 

This document presents the Baseline Human Health Risk Assessment (BHHRA) for the 
Newtown Creek Study Area (Study Area).  This BHHRA, which was completed as part of the 
Remedial Investigation Report being conducted under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA or Superfund), presents an analysis of 
potential risks to human health associated with both current and potential future human 
exposures to hazardous substance releases at the Study Area in the absence of control or 
mitigation actions.  
 
The Study Area is located at the border of the boroughs of Brooklyn (Kings County) and 
Queens (Queens County) in the City of New York.  Newtown Creek has an approximate 
length of 3.8 miles, including Newtown Creek proper and its five branches (or tributaries) 
known respectively as Dutch Kills, Maspeth Creek, Whale Creek, East Branch, and 
English Kills. 
 
This BHHRA presents potential risk estimates for a number of exposure scenarios where 
people could potentially be exposed to chemicals found in surface sediment, surface water, 
fish and crab tissue, and air in the Study Area.  The data used in this baseline risk assessment 
are comprehensive, consisting of surface sediment, 
surface water, tissue, and air data collected during 
Phase 1 and Phase 2 of the Remedial Investigation 
(RI).  This BHHRA focuses solely on standard 
CERCLA hazardous substances (see Section 7.2.11). 
 
The basic steps of the Superfund Human Health Risk 
Assessment process are the following:  

• Data collection and evaluation 
• Exposure assessment 
• Toxicity assessment  
• Risk characterization 

 

The objective of this BHHRA 
is to assess the potential risks 
to human health from 
exposure to chemicals 
present in surface sediment, 
surface water, fish and crab 
tissue, and air from the 
Newtown Creek Study Area. 



 
 
  Executive Summary 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS ES-2 171037-01.01 

ES.1 Description of Study Area 

Land use directly on the creek is predominantly commercial and industrial, with only 
limited public access areas.  The area is designated by New York City (NYC) as one of NYC’s 
six Significant Maritime and Industrial Areas, which means the future uses of surrounding 
property will continue to be maritime industrial uses, as well as other compatible industrial 
uses (Anchor QEA 2012a). 
 

As a result of these land uses, access to the Study Area by 
the public is severely restricted on the land side by 
physical controls (e.g., fences) and security/surveillance 
controls operated by the industrial facilities around the 
Study Area.  Currently, there are only three public access 
areas along Newtown Creek.  The access restriction 
present in the Study Area significantly limits the public’s 
ability to engage in recreational activities in 
Newtown Creek.  
 
Newtown Creek is classified by the State of New York as 
a Class SD saline surface water with best uses designated 

for fishing and fish survival (NYSDEC 2012).  Class SD waters have natural or man-made 
conditions limiting attainment of higher standards and uses, such as primary and secondary 
recreational contact.  Newtown Creek and its tributaries receive discharges called combined 
sewer overflows (CSOs) when the treatment capacity of the local Water Pollution Control 
Plants are exceeded during precipitation events.  There are 22 CSOs along the creek that 
release untreated stormwater run-off from industrial properties and domestic sewage during 
such events. 
 
 
 
 
 
 
 

The Newtown Creek 
Study Area is a highly 
industrial urban waterway 
that has very limited access 
by the general public for 
recreational uses.  It is 
designated as a Class SD 
saline surface water, which 
means that it has natural or 
man-made conditions 
limiting attainment of 
higher standards and uses. 
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The New York State Department of Health (NYSDOH) 
has issued sportfish health advisories to limit the 
number of fish and crab consumed from the East River 
and connected, unobstructed waterways, including 
Newtown Creek (NYSDOH 2015).  The contaminants 
of concern common to both the East River and 
Newtown Creek include polychlorinated biphenyls 
(PCBs) in fish and dioxin and PCBs in blue crab 
(NYSDOH 2015). 
 

ES.2 Data Collection and Evaluation 

The dataset used in this BHHRA consists of surface 
sediment, surface water, fish and crab tissue, and air.  
This BHHRA dataset includes sample data and matrices 
needed to quantitatively evaluate the potential human 
health exposures summarized in Section ES.3 and 
discussed in detail in Section 4 of this BHHRA.  Data 
from the reference areas are also used to more 
accurately evaluate the relative magnitude of potential 
risks in the Study Area.  The BHHRA dataset is described in detail in Section 3 of 
this BHHRA. 
 

ES.3 Conceptual Site Model and Exposure Assessment 

Based on the current and future uses of the Study Area, four potential current and future 
exposure groups were identified that are discussed in greater detail in Section 4: 

• Recreational 

− Boaters/swimmers – assessed potential dermal/ingestion and inhalation exposure 
pathways 

− Recreational anglers and crabbers – assessed potential dermal, inhalation, and fish 
and crab ingestion exposure pathways 

NYSDOH has a sportfish 
advisory to limit the number 
of fish and crab consumed 
from the East River and 
connecting waterways, 
including Newtown Creek, 
because of PCBs in regional 
fish tissue and dioxin and 
PCBs in regional crab tissue. 

Environmental investigations 
to support this BHHRA were 
conducted from 2010 to 2014.  
Sampling and chemical testing 
of surface sediment, surface 
water, fish and crab tissue, 
and air were conducted to 
support the BHHRA. 
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− Plank Road Area recreational users – assessed potential dermal/ingestion and 
inhalation exposure pathways 

− Shoreline recreational users – assessed potential inhalation exposure pathway 

• Occupational 

− Landside workers – assessed potential inhalation pathways 
− Dockside workers – assessed potential dermal/ingestion and inhalation exposure 

pathways 
− Future Hunter’s Point South construction workers and general construction 

workers – assessed potential dermal/ingestion and inhalation exposure pathways 

• Unauthorized Users 

− Sailboat users – potential dermal contact (soil/fill), ingestion, and inhalation 
exposure pathways 

− Trespassers/homeless people – qualitative evaluation 

• Flooding Scenario 

− Residents and occupational workers – dermal/ingestion and inhalation exposure 
pathways 

 
CERCLA-based human health exposure assessments are conducted for both the reasonable 
maximum exposure (RME) and central tendency exposure (CTE), considering both current 
and future land use conditions (USEPA 1989).  The RME is defined as the highest exposure 
that is reasonably expected to occur at a site but that is still within the range of possible 
exposures.  The CTE is defined as a more typical (or average) estimate of exposure.  For this 
BHHRA, CTE risks are only calculated for the receptors and exposure pathways that 
exhibited total cancer risk above USEPA’s acceptable risk range or total noncancer hazards 
above the threshold of 1.  Site-specific exposure parameters are used to evaluate RME and 
CTE scenarios whenever possible. 
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ES.4 Toxicity Assessment 

The toxicity assessment is the process of identifying toxicity values used in this risk 
assessment for individual chemicals and chemical classes.  Two types of adverse health effects 
are evaluated—potential incremental risk of developing cancer due to exposure to chemicals 
and the hazards associated with noncancer health effects.  Toxicity values for evaluating both 
potential cancer and noncancer health effects are identified and used in this BHHRA. 
 

ES.5 Risk Characterization 

The risk characterization step in a BHHRA provides estimates of the magnitude of the 
potential adverse health effects caused by exposure to contaminants of potential concern 
(COPCs).  The risk characterization step combines the information developed in the 
exposure and toxicity assessment steps to calculate potential cancer risks and noncancer 
hazards. 
 
Potential carcinogenic and noncancer health effects are evaluated separately in this risk 
assessment.  Cancer risk estimates are compared to USEPA’s acceptable risk range of 10-6 to 
10-4 established in the National Contingency Plan for Superfund Sites (USEPA 1990).  Risk 
estimates represent the theoretical probabilities of developing cancer over a lifetime due to 
exposure to site-related COPCs, for example as one in a million for 10-6 or one in ten 
thousand for 10-4.  The potential for noncancer hazards is represented by the ratio of the 
estimated chemical intake to the critical chemical dose (e.g., a reference dose) and is 
expressed as a hazard quotient (HQ).  The HQs are summed to yield hazard indices (HIs).  
When the HI is greater than 1, which indicates there is the potential for noncancer adverse 
effects to occur, endpoint-specific HIs are calculated. 
 
For all of the following receptors, the potential cancer risks and noncancer hazards are below 
or within USEPA’s acceptable cancer risk range and below the noncancer HI threshold of 1: 

• Recreational Users 

− Current/future recreational boaters 
− Current/future swimmers/bathers 
− Current/future shoreline recreational users 
− Future Plank Road area recreational users 
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• Occupational Users 

− Current/future landside workers 
− Current/future dockside workers 
− Future construction workers at Hunter’s Point South 

• Unauthorized Users 

− Current/future sailboat users 

• Flooding Scenario  

− Current/future residents and occupational workers 
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For recreational receptors, the estimated RME potential cancer risks are above USEPA’s 
acceptable risk range or estimated noncancer HI threshold only are for recreational anglers 
and crabbers.  The estimated cancer risks above USEPA’s acceptable risk range and 
noncancer HIs above the threshold of 1 are based on the consumption of fish and crab 
exposure pathway.  For the consumption of fish and crab, the RME cancer risks estimated for 
the combined adult/child age class are above USEPA’s acceptable risk range for all tissue 

types and for the adult age class from consumption of 
striped bass and white perch.  Cancer risks for all age 
classes for the consumption of blue crab muscle and 
hepatopancreas are also above USEPA’s acceptable 
risk range (see Tables ES-1 through ES-3).  For all 
other age classes, the estimated cancer risks are 
within USEPA’s acceptable risk range for the tissue 
types evaluated in this BHHRA (see Tables ES-1 
through ES-3).  For all age classes and tissue types 
evaluated in this BHHRA, the estimated RME 
noncancer hazards are all above the HI threshold of 1 
(see Tables ES-1 through ES-3).  The COPCs that 
have an estimated cancer risk above the USEPA 
acceptable risk range are total nondioxin-like PCB 
congeners for striped bass consumption and total PCB 
congener toxic equivalence quotients (TEQ) and total 
dioxin/furan TEQ for blue crab consumption.  Total 
nondioxin-like PCB congeners, total PCB congener 
TEQ, and total dioxin/furan TEQ are the only COPCs 
with an HQ above the noncancer hazard threshold 
of 1.  The COPCs with estimated cancer risks above 
USEPA’s acceptable risk range or noncancer hazards 
above the hazard threshold of 1 are also presented in 
Tables ES-1 through ES-3. 
 
The general construction worker is the only 
occupational receptor where the RME estimated 

Contaminants contributing the 
most to human health risks 
include PCBs and dioxins due to 
the consumption of fish and 
crabs from Newtown Creek. 
 

RME fish and crab consumption 
result in a lifetime excess 
cancer risk that exceeds the 
USEPA acceptable excess 
cancer risk range of 10-4 to 10-6.  
Noncancer hazards above the 
USEPA threshold (HI of 1) were 
also associated with consuming 
fish and crabs from 
Newtown Creek. 
 

For all other recreational 
receptors, the cancer risks are 
below or within USEPA’s 
acceptable risk range, and 
noncancer hazards are below 
the hazard threshold.  The 
general construction worker 
was the only occupational 
receptor with noncancer 
hazards above the hazard 
threshold.  Cancer risks for the 
general construction worker 
were within USEPA’s 
acceptable risk range.   
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noncancer hazards are above the HI threshold of 1 (see Table ES-4).  The estimated RME 
cancer risks for the general construction worker are within USEPA’s acceptable risk range. 
 
The Study Area RME cancer risks and noncancer hazards for all of the receptors quantified 
in this BHHRA are presented in Table ES-5.  
 
For the CTE scenario, CTE cancer risks and noncancer hazards are calculated for the 
recreational angler/crabber receptor and general construction worker, as these receptors are 
the only receptors evaluated in this BHHRA that show potential RME cancer risks above 
USEPA’s acceptable risk range or noncancer HI above the threshold of 1.  For the 
recreational angler/crabber, the estimated CTE cancer risks for all age classes and tissue types 
are all within USEPA’s acceptable risk range, and the estimated noncancer HIs are above 1 
for all age classes for all three tissue types (striped bass, white perch, and crab).  For the 
general construction worker, the estimated CTE cancer risks are below the acceptable risk 
range, and noncancer HIs are below the threshold of 1.   
 
The Study Area CTE cancer risks and noncancer hazards for the recreational angler/crabber 
and for the general construction worker are presented in Table ES-6.  
 

ES.6 Study Area Risks vs. Reference Area Risks 

Risk characterization for reference area fish and crab consumption was also completed to 
evaluate potential risks related to regional tissue concentrations of COPCs.  The estimated 
reference area cancer risks and noncancer hazards are in the upper end of the USEPA 
acceptable risk range or exceed the acceptable risk range and also exceed the HI threshold of 
1.  Total cumulative reference area fish and crab consumption RME cancer risks and 
noncancer hazards are compared to those of the Study Area in Table ES-7. 
 
For the reference areas, no individual COPCs have estimated cancer risks above the USEPA 
acceptable risk range, and total nondioxin-like PCB congeners and total PCB congener TEQ 
are the primary COPCs that contribute to the RME cancer risks.  Total nondioxin-like PCB 
congeners, total PCB congener TEQ, and total dioxin/furan TEQ are the only COPCs with an 
HQ above the noncancer hazard threshold of 1.  This is consistent with the fact that 
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NYSDOH has issued sportfish health advisories for the East River and connected waterways 
for PCBs in fish and crabs (NYSDOH 2015) and indicates that this is a contaminant with 
regional sources that contribute to elevated concentrations of this COPC in regional fish and 
crab tissues. 
 
The species consumed by people in the Study Area and 
used to represent human exposure in this risk 
assessment—namely striped bass, blue crab, and white 
perch—exhibit wide-ranging movement and are 
exposed to contamination present in the wider 
New York-New Jersey urban area.  Furthermore, the 
food web of striped bass, white perch, and blue crab 
species may also be wide-ranging or largely water 
column-based, meaning that the base of the food web 
(smaller fish, phytoplankton, and zooplankton) may 
accumulate contaminants from outside the Study Area. 
 
These results, along with the information on the 
species migratory and life history characteristics, 
indicate that fish and crab tissue contamination occurs on a regional scale that results in 
RME cancer risk levels in the upper end of USEPA’s acceptable risk range or exceed the 
acceptable risk range and RME noncancer hazards above the HI threshold of 1.   
 

ES.7 Summary of the BHHRA for Newtown Creek 

The following presents the major findings and uncertainties of the Newtown Creek BHHRA: 
 

Study Area 
• RME fish and crab consumption results in a lifetime excess cancer risk that exceeds 

the USEPA acceptable cancer risk range of 10-4 to 10-6.  Noncancer hazards above the 
USEPA threshold (HI of 1) are also associated with consuming fish and crabs from 
Newtown Creek.  For all other recreational receptors and pathways, the cancer risks 
are below or within USEPA’s acceptable risk range and noncancer hazards are below 

Similar to the Study Area risk 
characterization results for 
fish and crab consumption, 
PCBs from the reference 
areas were the primary 
COPCs that contributed to 
both carcinogenic risk and 
noncancer hazard estimates.  
This indicates that a portion 
of the PCBs in the species 
consumed by people fishing 
and crabbing in the 
Study Area may originate in a 
wider regional urban area and 
not just the Study Area itself.  
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the hazard threshold of 1.  The general construction worker is the only occupational 
receptor with noncancer hazards above the hazard threshold.  Cancer risks for the 
general construction worker are within USEPA’s acceptable risk range. 

• For the RME recreational consumption of fish and crab exposure scenario for the 
Study Area, total nondioxin-like PCB congeners, total PCB congener TEQ, and total 
dioxin/furan TEQ are the only COPCs to have an estimated cancer risk above the 
USEPA acceptable risk range, and total nondioxin-like PCB congeners, total PCB 
congener TEQ, and total dioxin/furan TEQ are the only COPCs with an HQ above the 
noncancer hazard threshold of 1. 

 

Reference Areas 

• Risk characterization for reference area fish and crab consumption was also 
completed to evaluate potential risks related with regional tissue concentrations of 
COPCs.  For some species, the estimated reference area cancer risks are at the upper 
end of USEPA’s acceptable risk range or exceed the acceptable risk range, and 
noncancer HIs exceed the threshold of 1. 

• These reference area results, along with an understanding of species migration and 
movement, indicate that fish and crab tissue contamination occurs on a regional scale, 
and COPCs in the species consumed by people fishing and crabbing in the Study Area 
may originate in a wider regional urban area. 

• For the RME recreational consumption of fish and crab scenario for the reference 
areas, no individual COPCs have estimated cancer risks above the USEPA acceptable 
risk range, and total nondioxin-like PCB congeners, total PCB congener TEQ, and 
total dioxin/furan TEQ are the only COPCs with an HQ above the noncancer hazard 
threshold of 1. 
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Table ES-1
All Cumulative Cancer Risks and Noncancer Hazards Recreational Angler

Striped Bass RME Scenarios

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – Striped Bass

Total Cancer Risk Total Noncancer HI
Study Area Adult 2E-04 1E+01

Adolescent 1E-04 1E+01
Child 1E-04 2E+01

Adult/Child 3E-04 NA
Notes:
Bold text indicates risk above USEPA acceptable risk range of 10-6 to 10-4 or HI greater than 1.
BHHRA = Baseline Human Health Risk Assessment RME = reasonable maximum exposure
HI = hazard index USEPA = U.S. Environmental Protection Agency
NA = not applicable

COPCs That Exceed the Acceptable Cancer and Noncancer Risk Thresholds 

Age Class COPCs
Exceeds Acceptable Cancer 

Risk Range
Exceeds Acceptable Noncancer 

Hazard Threshold
Total Nondioxin-like PCB Congener -- X
Total PCB Congener TEQ 2005 (Mammal) -- X
Total Nondioxin-like PCB Congener -- X
Total PCB Congener TEQ 2005 (Mammal) -- X
Total Nondioxin-like PCB Congener -- X
Total PCB Congener TEQ 2005 (Mammal) -- X

Adult/Child Total Nondioxin-like PCB Congener X NA
Notes:
-- = COPC not exceeding cancer or noncancer risk thresholds
X = COPC exceeding cancer risk threshold of 10-4 or noncancer risk threshold of 1
COPC = contaminant of potential concern
NA = not applicable
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

Child 

BHHRA Scenario
Exposure Point Age Class

Adult

Adolescent



Table ES-2
All Cumulative Cancer Risks and Noncancer Hazards Recreational Angler

White Perch RME Scenarios

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – White Perch

Total Cancer Risk Total Noncancer HI
Study Area Adult 2E-04 1E+01

Adolescent 1E-04 1E+01
Child 1E-04 2E+01

Adult/Child 3E-04 NA
Notes:
Bold text indicates risk above USEPA acceptable risk range of 10-6 to 10-4 or HI greater than 1.
BHHRA = Baseline Human Health Risk Assessment
HI = hazard index RME = reasonable maximum exposure
NA = not applicable USEPA = U.S. Environmental Protection Agency

COPCs That Exceed the Acceptable Cancer and Noncancer Risk Thresholds 

Age Class COPCs
Exceeds Acceptable Cancer 

Risk Range
Exceeds Acceptable Noncancer 

Hazard Threshold
Adult Total Nondioxin-like PCB Congener -- X

Total PCB Congener TEQ 2005 (Mammal) -- X
Adolescent Total Nondioxin-like PCB Congener -- X

Total PCB Congener TEQ 2005 (Mammal) -- X
Child Total Nondioxin-like PCB Congener -- X

Total PCB Congener TEQ 2005 (Mammal) -- X
Notes:
-- = COPC not exceeding cancer or noncancer risk thresholds
X = COPC exceeding cancer risk threshold of 10-4 or noncancer risk threshold of 1
COPC = contaminant of potential concern
NA = not applicable
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

BHHRA Scenario
Exposure Point Age Class



Table ES-3
All Cumulative Cancer Risks and Noncancer Hazards Recreational Angler

Blue Crab RME Scenarios

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

 June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – Blue Crab

Total Cancer Risk Total Noncancer HI
Study Area Adult 5E-04 2E+01

Adolescent 3E-04 2E+01
Child 3E-04 4E+01

Adult/Child 8E-04 NA
Notes:
Bold text indicates risk above USEPA acceptable risk range of 10-6 to 10-4 or HI greater than 1.
BHHRA = Baseline Human Health Risk Assessment
HI = hazard index RME = reasonable maximum exposure
NA = Not Applicable USEPA = U.S. Environmental Protection Agency

COPCs That Exceed the Acceptable Cancer and Noncancer Risk Thresholds 

Age Class COPCs
Exceeds Acceptable 
Cancer Risk Range

Exceeds Acceptable Noncancer 
Hazard Threshold

Adult Total Nondioxin-like PCB Congener -- X
Total PCB Congener TEQ 2005 (Mammal) X X
Total Dioxin/Furan TEQ 2005 (Mammal) -- X

Adolescent Total Nondioxin-like PCB Congener -- X
Total PCB Congener TEQ 2005 (Mammal) X X
Total Dioxin/Furan TEQ 2005 (Mammal) -- X

Child Total Nondioxin-like PCB Congener -- X
Total PCB Congener TEQ 2005 (Mammal) -- X
Total Dioxin/Furan TEQ 2005 (Mammal) -- X

Adult/Child Total PCB Congener TEQ 2005 (Mammal) X NA
Total Dioxin/Furan TEQ 2005 (Mammal) X NA

Notes:
-- = COPC not exceeding cancer or noncancer risk thresholds NA = Not Applicable
X = COPC exceeding cancer risk threshold of 10-4 or noncancer risk threshold of 1 PCB = polychlorinated biphenyl
COPC = contaminant of potential concern TEQ = toxic equivalence quotient

BHHRA Scenario
Exposure Point Age Class



Table ES-4
All Cumulative Cancer Risks and Noncancer Hazards General Construction Worker

RME Scenarios

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: General Construction Worker

Total Cancer Risk Total Noncancer HI
Study Area Adult 2E-06 2E+00

Notes:
Bold text indicates risk above USEPA acceptable risk range of 10-6 to 10-4 or HI greater than 1.
BHHRA = Baseline Human Health Risk Assessment
HI = hazard index
RME = reasonable maximum exposure
USEPA = U.S. Environmental Protection Agency

BHHRA Scenario
Exposure Point Age Class



Table ES-5
Summary of Study Area RME Cancer Risks and Noncancer Hazards

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Exposure Point Receptor Population Age Class Total Cancer Risk Total Noncancer HI
Study Area Adult 1E-07 1E-02

Adolescent 1E-07 1E-02
Adult 4E-08 2E-03

Adolescent 5E-08 3E-03
Adult 2E-04 1E+01

Adult* 2E-04 1E+01
Adolescent 1E-04 1E+01

Adolescent* 1E-04 1E+01
Child 1E-04 2E+01

Adult/Child 3E-04 NA
Adult 2E-04 1E+01

Adult* 2E-04 1E+01
Adolescent 1E-04 1E+01

Adolescent* 1E-04 1E+01
Child 1E-04 2E+01

Adult/Child 3E-04 NA
Adult 5E-04 2E+01

Adult* 5E-04 2E+01
Adolescent 3E-04 2E+01

Adolescent* 3E-04 2E+01
Child 3E-04 4E+01

Adult/Child 8E-04 NA
Adult 9E-08 9E-03

Adolescent 4E-08 7E-03
Child 2E-08 7E-03

Adult/Child 1E-07 NA
Landside Worker Adult 2E-06 2E-01

Adult 1E-05 2E-01
Adolescent 2E-05 2E-01

Dockside Worker Adult 1E-06 2E-02
Hunter's Point South Construction Worker Adult 5E-07 8E-01

General Construction Work Adult 2E-06 2E+00
Sailboat Users Adult 8E-07 1E-01

Adult 1E-06 4E-02
Adolescent 2E-06 5E-02

Child 2E-06 6E-02
Adult/Child 3E-06 NA

Occupational Worker – Flooding Scenario Adult 2E-06 4E-02

Notes:
Bold text indicates risk above USEPA acceptable risk range of 10-6 to 10-4 or HI greater than 1.
* = Includes risks and hazards from exposure to surface water and air
HI = hazard index
NA = not applicable
RME = reasonable maximum exposure

Plank Road Recreational User

Residents – Flooding Scenario

Shoreline Recreational User

Recreational Boater

Swimmer/Bather

Recreational Angler – Striped Bass

Recreational Angler – White Perch

Recreational Crab – Blue Crab



Table ES-6
Summary of CTE Cancer Risks and Noncancer Hazards

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

 June 2017
171037-01.01

Exposure Point Receptor Population Age Class Total Cancer Risk Total Noncancer HI
Study Area Adult 2E-05 2E+00

Adult* 2E-05 2E+00
Adolescent 6E-06 2E+00
Adolescent* 6E-06 2E+00
Child 7E-06 3E+00
Adult/Child 2E-05 NA
Adult 2E-05 2E+00
Adult* 2E-05 2E+00
Adolescent 6E-06 2E+00
Adolescent* 6E-06 2E+00
Child 6E-06 3E+00
Adult/Child 2E-05 NA
Adult 3E-05 3E+00
Adult* 3E-05 3E+00
Adolescent 1E-05 3E+00
Adolescent* 1E-05 3E+00
Child 1E-05 5E+00
Adult/Child 4E-05 NA

General Construction Worker Adult 4E-07 7E-01
Notes:
Bold text indicates risk above USEPA acceptable risk range of 10-6 to 10-4 or HI greater than 1.
* = Includes risks and hazards from exposure to surface water and air
CTE = central tendency exposure
HI = hazard index
NA = not applicable

Recreational Angler – Striped Bass

Recreational Angler – White Perch

Recreational Crabber – Blue Crab



Table ES-7
Comparison of Cancer Risks and Noncancer Hazards Between

Study Area and Reference Area Recreational Angler/Crabber RME Scenarios

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler/Crabber

Total Cancer Risk Total Noncancer HI Total Cancer Risk Total Noncancer HI
Adult 2E-04 1E+01 7E-05 4E+00

Adolescent 1E-04 1E+01 4E-05 4E+00
Child 1E-04 2E+01 4E-05 8E+00

Adult/Child 3E-04 NA 1E-04 NA
Adult 2E-04 1E+01 1E-04 6E+00

Adolescent 1E-04 1E+01 7E-05 6E+00
Child 1E-04 2E+01 7E-05 1E+01

Adult/Child 3E-04 NA 2E-04 NA
Adult 5E-04 2E+01 1E-04 7E+00

Adolescent 3E-04 2E+01 9E-05 7E+00
Child 3E-04 4E+01 8E-05 1E+01

Adult/Child 8E-04 NA 2E-04 NA
Notes:
Bold text indicates risk above USEPA acceptable risk range of 10-6 to 10-4 or HI greater than 1.
HI = hazard index
NA = not applicable
RME = reasonable maximum exposure
USEPA = U.S. Environmental Protection Agency

Striped Bass Fillet

White Perch Fillet

Blue Crab Muscle and 
Hepatopancreas

Study Area Reference Area 
Exposure Medium Age Class
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1 INTRODUCTION 

This Baseline Human Health Risk Assessment (BHHRA) presents an evaluation of potential 
risks1 to human health in the Newtown Creek Study Area2 as part of the Remedial 
Investigation/Feasibility Study (RI/FS).  Specifically, this BHHRA is intended to evaluate 
potential risks to human health caused by exposure to Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) hazardous substances in the 
Study Area.  This BHHRA is being performed by the five Newtown Creek Group (NCG) 
member companies under an Administrative Order on Consent (AOC) with the 
U.S. Environmental Protection Agency (USEPA) under the CERCLA program.  
 
The goal of the RI/FS is to conduct a scientifically sound, comprehensive investigation of the 
Study Area following the appropriate USEPA guidance (USEPA 1988) and the principles 
outlined in USEPA’s Contaminated Sediment Remediation Guidance for Hazardous Waste 
Sites document (2005a) for the purpose of providing the basis for scientifically based 
decisions about the future condition of the Study Area.  This BHHRA fulfills one of the five 

                                                 
1 Risk is defined as the likelihood that a specific human receptor experiences a specific adverse effect from 
exposure to contaminants.  There are two types of potential adverse effects that are evaluated in a human health 
risk assessment—carcinogenic and noncarcinogenic effects.  For potential carcinogenic effects, risk estimates 
are expressed in terms of the increased probability that an individual will contract cancer over a lifetime of 
exposure.  Potential noncarcinogenic effects are expressed in the terms of hazard quotients (HQs).  The HQ is 
calculated as the ratio of an exposure level of a contaminant to a threshold level at which adverse effects may 
occur.  In this document, the term risk is used generally when discussing both potential carcinogenic and 
noncarcinogenic adverse effects.  However, when specific references are made to calculated estimates of 
potential adverse effects, the terms potential cancer risks and noncancer hazards are used.   
2 The Newtown Creek Superfund Site Study Area is described in the Administrative Order on Consent (AOC) as 
encompassing the body of water known as Newtown Creek, situated at the border of the boroughs of Brooklyn 
(Kings County) and Queens (Queens County) in the City of New York and the State of New York, roughly 
centered at the geographic coordinates of 40° 42' 54.69” north latitude (40.715192°) and 73° 55' 50.74” west 
longitude (-73.930762°), having an approximate 3.8-mile reach, including Newtown Creek proper and its five 
branches (or tributaries) known respectively as Dutch Kills, Maspeth Creek, Whale Creek, East Branch, and 
English Kills, as well as the sediments below the water and the water column above the sediments, up to and 
including the landward edge of the shoreline, and including also any bulkheads or riprap containing the 
waterbody, except where no bulkhead or riprap exists, then the Study Area shall extend to the ordinary high 
water mark, as defined in 33 Code of Federal Regulations (CFR) §328(e) and the areal extent of the 
contamination from such area, but not including upland areas beyond the landward edge of the shoreline 
(notwithstanding that such upland areas may subsequently be identified as sources of contamination to the 
waterbody and its sediments or that such upland areas may be included within the scope of the Newtown Creek 
Superfund Site as listed pursuant to Section 105(a)(8) of Comprehensive Environmental Response, 
Compensation, and Liability Act [CERCLA]). 
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objectives established in the Remedial Investigation/Feasibility Study Work Plan (RI/FS 
Work Plan; AECOM 2011) to achieve the RI/FS goals by identifying complete and 
reasonably potentially complete exposure pathways and identifying potential current and 
future human health risks posed by the contaminants of potential concern (COPCs) present 
in the Study Area.  This BHHRA was developed in accordance with USEPA’s Risk 
Assessment Guidance for Superfund (RAGS) documents and Office of Solid Waste and 
Emergency Response (OSWER) Directives (USEPA 1989, 1991a, 1994a, 2001, 2003, 2004, 
2009a, 2014a) and also uses other relevant USEPA guidance documents as referenced in 
specific sections of this BHHRA. 
 
As described in the Phase 2 Remedial Investigation Work Plan – Volume 1 (Phase 2 RI Work 
Plan Volume 1; Anchor QEA 2014a), the approach for completing the RI/FS includes several 
phases of field investigations, associated evaluations, and reporting.  Although Phase 1 RI 
field program objectives were met in terms of the broad characterization of the Study Area, 
Phase 2 included follow-up work to collect more specific and in-depth information and 
fulfill the overall objectives of the RI/FS.  The primary objective of the Phase 2 RI field 
program for the BHHRA was to fill data needs identified at the completion of the Phase 1 RI 
field program, including but not limited to the collection of aquatic biota tissue in the 
Study Area and reference areas and additional surficial sediment samples in spatially focused 
locations in the Study Area to support the completion of the BHHRA.  The Phase 2 RI 
Work Plan Volume 1 also presented the agreed upon BHHRA exposure pathway conceptual 
site model (CSM), data quality objectives, and data collection plan. 
 

1.1 Objectives 

The 1990 National Contingency Plan (NCP) (55 Federal Register [FR] 8665-8865, 
March 8, 1990) requires the completion of a site-specific baseline risk assessment as part of 
the RI (Section 300.430(d)(1)).  Specifically, the NCP states that the baseline risk assessment 
should “characterize the current and potential threats to human health and the environment 
that may be posed by contaminants migrating to groundwater or surface water, releasing to 
air, leaching through soil, remaining in the soil, and bioaccumulating in the food chain” 
(Section 300.430(d)(4)). 
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The primary objective of this BHHRA is to determine whether Study Area media pose 
potential unacceptable risks to human receptors under current and likely future Study Area 
use scenarios and, if so, to aid in decisions regarding remedial actions for the Study Area.  
The following are additional BHHRA objectives: 

• Provide risk managers with an understanding of the actual and potential risks to 
human health from the Study Area  

• Provide a basis for developing preliminary remediation goals as appropriate  
• Provide a basis for comparing the effectiveness of various remedial alternatives and 

identify uncertainties associated with the assessment 
 
To achieve the objectives, the steps of a BHHRA are as follows: 

• Identify COPCs 
• Identify complete and reasonably potentially complete exposure pathways  
• Identify potential current and future human health risks posed by the COPCs present 

at the site 
• Quantitatively characterize the cancer risks and noncancer hazards to human 

receptors (human populations potentially exposed to Study Area media) resulting 
from potential exposure to COPCs, and identify those contaminants and exposure 
pathways potentially posing unacceptable risks and those that contribute the majority 
of the unacceptable risk  

• Characterize uncertainties associated with the risk assessment 
 

1.2 Project Background 

This BHHRA follows the approach that was documented in the Phase 2 RI Work Plan 
Volume 1 (Anchor QEA 2014a).  Details on site background, previous investigations, and the 
environmental setting of the Study Area were provided in the Phase 2 RI Work Plan 
Volume 1.  The human receptors, exposure pathways, and exposure parameters proposed for 
this BHHRA were originally identified in the Human Health Risk Assessment: Preliminary 
Exposure Pathways and Exposure Factors – Interim Report (Interim PAR), submitted to 
USEPA on November 2, 2012 (Anchor QEA 2012a).  In the Phase 2 RI Work Plan Volume 1 
(Anchor QEA 2014a), the human health exposure pathways and CSM presented in the 
Interim PAR were refined based on evaluation of Phase 1 data; comments received by 
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USEPA, the New York State Department of Environmental Conservation (NYSDEC), and the 
New York State Department of Health (NYSDOH); additional correspondence with USEPA; 
input provided from USEPA and the Community Advisory Group (CAG; USEPA 2013a); the 
site visit with USEPA, New York City (NYC), and NCG representatives conducted on 
March 27, 2014, to observe and clarify site-specific conditions related to potential human 
exposure to surface water and surface sediment; subsequent technical discussions with 
USEPA and NCG on April 4, 2014; and ongoing discussions with USEPA from 2014 through 
December 2015.  
 
Assumptions and methodologies incorporated herein are consistent with USEPA guidance 
for risk assessment.  In some cases, where guidance does not prescribe specific assumptions, 
conservative values were incorporated at the direction of USEPA that are more likely to 
overestimate than underestimate exposure and associated risks. 
 

1.3 Organization 

In accordance with USEPA guidance (USEPA 1989), this BHHRA incorporates the following 
four steps of the baseline risk assessment process as well as a discussion of overall 
uncertainties: 1) data collection and evaluation; 2) exposure assessment; 3) toxicity 
assessment; and 4) risk characterization.  This BHHRA is organized as follows: 

• Section 1 – Introduction.  This section presents the introduction, project background, 
and the organization of this document. 

• Section 2 – Site and Reference Area Description.  This section presents the site setting 
that includes a summary of site history, historical and current groundwater use, the 
surface water classification for Newtown Creek, existing fish advisories, access areas 
at Newtown Creek, and a description of current and future land-use.  In addition, 
information is presented on the reference areas selected for use in this BHHRA.  

• Section 3 – Data Evaluation.  This section evaluates the available data for the 
Study Area and the reference areas, presents the data treatment rules, and identifies 
the COPCs for further evaluation in this BHHRA. 

• Section 4 – Exposure Assessment.  This section presents potentially complete routes of 
exposure and potentially exposed populations for further evaluation in this BHHRA, 
which are summarized in the CSM. 
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• Section 5 – Toxicity Assessment.  This section evaluates the potential hazard and 
toxicity of the COPCs selected for quantitative evaluation in this BHHRA. 

• Section 6 – Risk Characterization.  This section presents the potential cancer risks and 
noncancer hazards and identifies the contaminants potentially posing unacceptable 
risks to human health. 

• Section 7 – Uncertainty Analysis.  This section discusses the uncertainties that are 
inherent in performing a BHHRA and the uncertainties specific to this BHHRA. 

• Section 8 – Summary.  This section summarizes the findings of this BHHRA and 
identifies chemicals and pathways that contribute to the majority of risk within 
Newtown Creek. 

• Section 9 – References.  This section lists the references used in this BHHRA. 
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2 SITE AND REFERENCE AREA DESCRIPTION 

2.1 Environmental Setting 

The Newtown Creek Study Area is defined in the AOC as Newtown Creek and its tributaries 
(Dutch Kills, Maspeth Creek, Whale Creek, East Branch, and English Kills), having an 
approximate 3.8-mile reach to the high water mark (see Figure 2-1).  The history of the 
Newtown Creek area and a summary of current and future uses of the creek and surrounding 
areas are discussed in detail in the Phase 2 RI Work Plan Volume 1 (Anchor QEA 2014a).  
This information is summarized in Sections 2.2 through 2.5 to support the human receptors 
and exposure pathways identified for evaluation in this BHHRA.  
 

2.2 History and Current Status 

The Study Area and the surrounding watershed have a long and ongoing history of extensive 
urban and industrial development dating back to the early 1800s.  This development has 
resulted in shoreline and drainage characteristics that are unique relative to other urban 
waterbodies.  Almost all natural streamflow to the Study Area has been eliminated.  Instead, 
watershed drainage is dominated by groundwater discharge, combined sewer overflow (CSO) 
discharges, more than 300 private point source discharge pipes, and overland flow.   
 
Industrial activities in the surrounding uplands and use of the creek for shipping cargo began 
in approximately 1850 and increased steadily after the American Civil War (Goodwin and 
Associates 2012).  In 1912, the New York Times reported that Newtown Creek “has 
commerce greater than that of the Mississippi River or any of its tributaries” (NYT 1912).  
Historical industrial operations located around Newtown Creek generally include adhesives 
factories; animal rendering; glue factories and fertilizer plants; asphalt mining, mixing, and 
storage operations; automobile manufacture, repair, and service; canneries; coal processing, 
handling, and storage; copper wiring plants; creosote production and treatment; distilleries; 
electronics and electroplating industries; hide tanning plants; incinerators; manufactured gas 
plants; metal production, smelting, metal works, and fabricating; metal scrap and storage; 
municipal water treatment; paints and pigments industry; paper products industry; pencil 
manufacturing; petroleum refining and bulk storage; plastics industry; printing; railyards; 
sawmills and lumber yards; shipbuilding; solid waste disposal/landfilling; sugar refining; 
utilities; and waste oil refining operations.  By 1910, more than 50 industrial facilities were 
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located along the banks of Newtown Creek, and industrial wastes and raw sewage were 
typically discharged directly to the creek without treatment. 
 
Following World War II, manufacturing activities along the creek began to decline, along 
with associated shipping in the creek.  By the 1970s, the majority of the heavy industrial 
manufacturing operations along the creek had ceased, replaced with storage and materials 
handling (e.g., warehouse and distribution) facilities (NYSDOT and FHWA 2005). 
 
In the early 1990s, New York State declared that Newtown Creek was not meeting water 
quality standards under the Clean Water Act.  Since then, a number of state- and 
city-sponsored cleanups of properties in the Newtown Creek area have taken place.  In 
September 2010, Newtown Creek was listed on the National Priorities List. 
 
Today the predominant land use around Newtown Creek and its tributaries remains 
industrial, with pockets of mixed use, commercial, and residential developments, as shown in 
Figure 2-2 (NYCDEP 2011).  Industrial activities near the creek include warehouse and 
distribution; vehicle storage and maintenance; waste and recycling; bridges; electrical 
distribution; road service; plastics and foil manufacturing; aeration facilities and facilities that 
store electrical equipment, lumber, scrap metal, and construction materials; and concrete 
plants, railroads (e.g., tracks, yards), remediation sites, bulk fuel terminals, and a municipal 
WWTP (Anchor QEA 2014b).  Industrial business zones were created in 2006 and 
established areas within the city where expanded business services are available for industrial 
and manufacturing businesses.  Three industrial business zones, Long Island City, Maspeth, 
and North Brooklyn, are located along Newtown Creek (NYCEDC 2016). 
 
The majority of land around Newtown Creek and its tributaries is designated by NYC as one 
of NYC’s six Significant Maritime and Industrial Areas (SMIAs).  NYC’s designation of the 
area around the Study Area as an SMIA reflects NYC’s determination that the anticipated 
future uses of surrounding property include maritime industrial uses, as well as other 
compatible industrial uses (Anchor QEA 2012a).  These marine industries include petroleum 
companies, concrete plants, and scrap metal yards.  Commercial vessels use Newtown Creek 
to deliver and pick up raw materials, supplies, and finished goods from industries located 
along Newtown Creek and its tributaries. 
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Section 3.2 of the Remedial Investigation Report (RI Report) provides a detailed summary of 
historical and current uses of Newtown Creek, including shipping activity, industrial 
operations, land use and zoning, discharges, and historical spills.  
 

2.3 Newtown Creek Access and Use  

Access to the Study Area by the public is severely restricted on the land side by physical 
controls (e.g., bulkheads) and security/surveillance controls operated by the industrial 
facilities around the Study Area.  The access restriction present in the Study Area 
significantly limits the public’s ability to engage in recreational activities in Newtown Creek, 
including the opportunities to fish and crab within the Study Area boundary.  The shoreline 
survey conducted as part of the Phase 1 RI field program (Anchor QEA 2012b) noted that 
99% of the shoreline documented during the shoreline survey was developed with vertical 
bulkheads or armored with riprap..  Figure 2-3 shows the shoreline characteristics of the 
Study Area with 68% of the shoreline being characterized as vertical bulkhead, 32% being 
riprap, and 1% being normal shoreline or bare ground.  The condition of the vertical 
bulkheads varies from excellent to poor (Anchor QEA 2012b).  Bulkhead materials were 
observed to consist predominantly of wood, concrete and metal.  The presence of such 
bulkheads and riprap may limit the potential for direct contact exposures with sediment and 
surface water but does not prevent the opportunities to fish and crab in the Study Area.  The 
presence of security/surveillance controls does limit the public’s access to the majority of the 
Study Area shoreline and limits opportunities for recreational and angling activities at these 
locations.  There are currently only three known public access locations and two potential 
future access locations, which are described in the following subsections. 
 

2.3.1 Current Use and Access 

There are three developed areas where the public currently can gain access to the waterfront 
along Newtown Creek for recreational activities, including angling and crabbing, and each 
area has significant restrictions that limit exposures to surface water and surface sediment of 
the creek.  These three areas are the Manhattan Avenue Park, the Newtown Creek Nature 
Walk, and the North Brooklyn Boat Club’s temporary boatyard.  The locations of these three 
areas are shown in Figure 2-4, and the access areas are described further in this section.  In 
addition to these access locations, community members, on occasion, have observed 
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individuals launching canoes and kayaks from other locations in the Study Area, including 
approximately two discrete areas in Dutch Kills and English Kills and approximately two 
areas within the main channel.  These locations appear to be located primarily near bridge 
crossings but are not developed as permanent public access locations.  It is also noted that 
illegally moored sailboats are present along the waterfront by Vernon Boulevard.   
 

2.3.1.1 Manhattan Avenue Park  

The Manhattan Avenue Park is a small parking lot at the north end of Manhattan Avenue, 
and creek access consists of approximately 184 feet of vertical concrete bulkheads with metal 
railings along the creek.  The vertical concrete bulkheads with metal railings along the creek 
limit exposure to the surface waters and surface sediments of Newtown Creek.  There is a 
lower concrete step with a metal ladder attached to the railing, which is used to launch 
canoes and kayaks from this location.  Exposure to surface water is possible during 
recreational boating activities, but no exposure to surface sediment is possible at this location 
for boaters.  There are no additional facilities at this location that would enhance its use for 
fishing and crabbing activities.  
 

2.3.1.2 Newtown Creek Nature Walk 

The Newtown Creek Nature Walk provides access to the waterfront along Newtown Creek; 
however, access to the waters of the creek and fishing and crabbing activities are expressly 
prohibited.  The Nature Walk consists of a path along the perimeter of the Newtown Creek 
WWTP and is located adjacent to a section of Newtown Creek.  There are signs posted at this 
location that state “No Fishing, Swimming, Diving, or Entering this Water.”  Public access to 
the Nature Walk is also restricted to daytime hours by a gate, and the area is monitored by 
the New York City Department of Environmental Protection (NYCDEP) to ensure 
compliance with the prohibitions for access to Newtown Creek.   
 

2.3.1.3 North Brooklyn Boat Club 

The North Brooklyn Boat Club’s boatyard provides a canoe/kayak launching area that 
accesses Newtown Creek via a ladder to a floating dock where canoes and kayaks are tied up.  
This current location has been reported as temporary while a permanent boathouse location 
for the Boat Club is found and developed.  The North Brooklyn Boat Club is a non-profit 
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community organization, and membership in the American Canoe Association is required to 
participate in the majority of on-water activities originating from its boatyard.  There are 
some canoe/kayak trips led by the North Brooklyn Boat Club that are open to the general 
public.  There are regular meetings, classes, and outings scheduled at this boatyard, some of 
which require North Brooklyn Boat Club membership, and other activities are open to the 
general public.  There is potential for surface water exposure to recreational boaters entering 
and exiting watercraft at this location.  There is no potential for surface sediment exposures 
to boaters entering and exiting watercraft at this location. 
 

2.3.2 Future Use and Access 

This section discusses potential future uses of Newtown Creek and adjacent upland areas in a 
general sense and also presents information on two known future projects that may allow 
public access to the waterfront of Newtown Creek.  These two specific projects are discussed 
because they were identified as locations where potential risks from exposure to Study Area 
contaminants are to be evaluated in this BHHRA.   
 
The future uses of Newtown Creek and adjacent uplands areas will be influenced by the 
following two regional initiatives: 

• Vision 2020: New York City Comprehensive Waterfront Plan (NYC 2011) 
• Newtown Creek Brownfield Opportunity Area Step 2 Nomination Report (BOA 

Partners 2012) 
 
These initiatives provide conceptual ideas for the redevelopment of NYC waterfront areas 
and Newtown Creek that provides for commerce and industry while also accommodating 
opportunities for recreational uses.  Vision 2010 (NYC 2011, page 57) acknowledges that 
“Increasing public access must be balanced with retaining and supporting the vital economic 
assets of maritime and industrial businesses.”  For Newtown Creek, which the Vision 2020 
plan identifies as being the NYC’s largest SMIA in terms of employment, it is clear that 
future development will need to account for the current and future industrial/commercial 
uses of the area to maintain a viable and successful working waterfront.  Therefore, it is not 
anticipated that the future development of Newtown Creek and associated adjacent upland 
areas will change the exposure pathways and scenarios included in this BHHRA.  Future 
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access points would be constructed primarily in association with existing bulkhead 
structures, in deep water areas, and would require modifications to the existing shoreline 
that would limit or eliminate exposures to current surface sediments.  In addition, safety 
features or restrictions to control exposure to surface water and surface sediment (such as 
currently in place at the Newtown Creek Nature Walk where access to Newtown Creek and 
recreational fishing and crabbing are expressly prohibited) will likely be implemented.  
 
There are two known potential future projects that may allow the public to access the 
waterfront along Newtown Creek.  These two areas are the Hunter’s Point South mixed-use 
housing development and the Plank Road access area.  The locations of these two areas are 
shown in Figure 2-4, and the access areas are described further in this section. 
 

2.3.2.1 Hunter’s Point South Residential Development Area 

Hunter’s Point South is a proposed mixed-use housing development situated on 
approximately 35 acres of waterfront property in Long Island City, Queens.  The proposed 
development comprises two parcels—a publicly owned parcel (Site A; 30 acres) that is 
located at the mouth of Newtown Creek and extends north along the eastern bank of the 
East River and a privately owned adjacent parcel (Site B; 5 acres), which is located along the 
Queens side of Newtown Creek, upstream from the mouth.  In addition to housing, the 
Hunter’s Point South project will also include retail uses, community space, a public school, 
public parkland and other public and private open spaces, and accessory parking.  Up to 
5,000 housing units, in a mix of high-rise and low-rise buildings, are expected to be 
developed on the site (NYCEDC 2015).   
 
Construction is currently occurring on some portions of Site A.  The concept design for the 
waterfront park associated with Site A shows a proposed gravel beach area along the bank of 
the East River north of the mouth of Newtown Creek.  For the portion of the proposed 
waterfront park that is located along Newtown Creek, the only feature that would allow 
public access to Newtown Creek is a proposed boat launch located at the end of 
Second Street (NYCEDC 2009).  No detailed plans were found that provide information on 
the proposed waterfront park associated with Site B of this project, and no construction is 
occurring at this private property. 
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Additional information on the Hunter’s Point South project can be found at the New York 
City Economic Development Corporation (NYCEDC) webpage for this project (2015). 
 

2.3.2.2 Plank Road Access Area 

The Plank Road access area is a potential future public access area to the Newtown Creek 
waterfront at the terminus of 58th Road in Maspeth Queens, an area that has become an 
overgrown, muddy, and littered street-end.  The description of the Plank Road access area 
and proposed development indicates that this area will be suitable for activities that are 
upland/shoreline-based, including hiking, wildlife viewing, walking pets, reading, and 
sitting, but does not include boating, swimming, wading, or other activities that would result 
in exposure to surface water and surface sediments in the Study Area.  The potential future 
planned development activities include the removal of invasive plant species, landscaping of 
paths, planting native salt marsh species, shoreline debris removal, and building bird habitat 
structures.  The condition of the shoreline upstream and downstream from Plank Road is not 
suitable for easy access to the intertidal areas and potential exposure to Newtown Creek 
surface water and surface sediment.  The shoreline has an uneven topography and is littered 
with broken concrete and remnants of riprap boulders.   
 
Additional information on the Plank Road access area can be found on the Newtown Creek 
Alliance website (NCA 2015). 
 

2.4 Surface Water Classifications and Fish Advisories 

Newtown Creek is classified by the State of New York as a Class SD saline surface water with 
best uses designated for fishing and fish survival (NYSDEC 2012).  Class SD waters have 
natural or man-made conditions limiting attainment of higher standards and uses, such as 
primary and secondary recreational contact.  Primary recreation means activities where a 
person becomes fully immersed in water and includes recreational activities such as 
swimming and water skiing.  Secondary recreation means activities where a person’s contact 
with water is less than primary contact recreation and includes boating activities, such as 
canoeing and kayaking.  The nearby East River is classified as a Class I saline surface water, 
where best usages are secondary contact recreation and fishing (NYSDEC 2012).  Class I 
waters are also suitable for fish propagation and survival.   
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NYSDOH has issued sportfish Health Advisories for the East River and connected, 
unobstructed waterways, including Newtown Creek (NYSDOH 2015).  The contaminants of 
concern common to both the East River and Newtown Creek include polychlorinated 
biphenyls (PCBs) in fish and dioxin and PCBs in blue crab (NYSDOH 2015).  
 
NYSDOH considers women of childbearing age (under 50 years old) and children under 
15 years old as sensitive populations due to the potential effect of chemical exposure on fetal 
and child development and the potential of maternal transfer of chemicals to children.  
Specifically, this population is advised to not eat any sportfish species or crabs from the East 
River and Newtown Creek (NYSDOH 2015).  Individuals not belonging to these sensitive 
populations (i.e., women over 50 years old and men over 15 years old) are advised to not eat 
channel catfish, gizzard shad, white catfish, the hepatopancreas (or tomalley) of crabs and 
lobsters, or the liquid that crabs and lobsters have been cooked in.  This population is further 
advised that they may eat up to one meal a month (equal to half of a pound) of Atlantic 
needlefish, bluefish, rainbow smelt, striped bass, white perch, carp, and goldfish; up to four 
meals a month of other fish species; and up to four meals per month of blue crab meat (six 
crabs per meal) from the East River and Newtown Creek (NYSDOH 2015). 
 
NYSDOH also recommends preparation and cooking methods to minimize the ingestion of 
contaminants in wild caught fish and crabs.  These recommendations include the following: 

• Removing all skin and trimming all fat (including from the belly flap, the line along 
the sides, and the fat along the back and under the skin) before cooking 

• Broiling, grilling, or baking the trimmed and skinned fish on a rack so that the fat 
drips away 

• Discarding the drippings (not using them for sauces or gravies) 
• Thoroughly cooking fish and shellfish before eating to reduce the potential for 

biological contamination 
 
NYSDOH further recommends the following: 

• Choosing smaller fish within a species because they may have lower contaminant 
levels (but make sure to follow NYSDEC regulations about fish length) 
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• Not eating the crab or lobster hepatopancreas, as it may contain high levels of 
chemical contaminants 

 

2.5 Groundwater Use  

Groundwater near the Study Area was historically used as a source of potable water for the 
residents of Brooklyn and Queens.  Withdrawals for public drinking water use declined after 
World War II and ended in 2008, due to deterioration in groundwater quality and the 
availability of alternative sources of potable water.  The results of groundwater sampling and 
analyses during Phase 2 indicate that groundwater underlying the Study Area is saline and 
does not meet the New York State requirements for use as a potable or non-potable 
water source.  

2.5.1 Historical Groundwater Use 

Historically, by 1904, groundwater withdrawal for use as public drinking water reached 
approximately 14 million gallons per day (MGD) in Kings County and 28 MGD in 
Queens County, with the majority of the water being used in Kings County (Buxton et al. 
1981; Misut and Monti 1999).  A large decrease in withdrawal occurred before 1920, 
coinciding with the opening of the first NYC water tunnel, bringing water from upstate 
New York and replacing a significant amount of groundwater supply withdrawal (Buxton et 
al. 1981; Misut and Monti 1999).   
 
Following World War I (1918 to 1930), a period of consistent increase in groundwater use 
for both public and industrial supply occurred.  After 1930, groundwater withdrawals for use 
as public drinking water remained relatively constant in Kings County but increased in 
Queens County (Misut and Monti 1999).  During World War II, industrial withdrawals 
increased slightly in Kings County, and an increase in Queens County is also assumed, 
though no data are available (Buxton et al. 1981; Misut and Monti 1999).  The large-scale 
pumping and reduced recharge resulted in saltwater intrusion into the shallow Upper Glacial 
Aquifer (Cartwright 2002).   
 
By 1947, groundwater withdrawals for use as public drinking water ceased in Kings County, 
primarily due to saltwater intrusion, and the pumping center for public supply was focused 
more to the east in Queens County.  Groundwater withdrawals for use as public drinking 
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water in Queens County decreased in 1974 with the cessation of pumping in the Woodhaven 
franchise area due to saltwater intrusion, leaving only the Jamaica franchise area in 
Queens County (Misut and Monti 1999).  Industrial supply withdrawals fell below 10 MGD 
in Kings County and 3 MGD in Queens County by 1983 (Misut and Monti 1999).  
Groundwater withdrawals for use as public drinking water have not resumed in the area 
surrounding Newtown Creek because the public drinking water demand for the area is met 
by the reservoir and tunnel system, which brings water into the NYC metropolitan area.  
The remaining area where groundwater withdrawals for use as public drinking water 
occurred is located to the east of Newtown Creek and served a small area of fewer than 
100,000 residents.  In 2008, this area was closed, and none of the public drinking water wells 
in the NYC Groundwater System (Public Water System Identification Number NY7003493) 
have been operational since that time (NYCDEP undated).  

2.5.2 Current Groundwater Use 

Groundwater use in the vicinity of the Study Area is regulated by New York State and NYC.  
A permit from the New York City Department of Health and Mental Hygiene (NYCDHMH) 
is required for the installation, drilling, replacement, or operation of a water well, water well 
pump, or well pumping equipment used to supply water to buildings in NYC.  Permits are 
obtained for potable or non-potable wells and must be renewed annually.  Non-potable uses 
may include watering lawns, washing vehicles, and washing property (NYC undated).   
 
Temporary or permanent dewatering wells exist near the Study Area.  Groundwater 
withdrawals from dewatering wells may be discharged directly to the municipal sewer or 
directly to surface water (e.g., Newtown Creek or East River).  In some cases, groundwater 
must be treated prior to discharge to meet applicable effluent requirements.  Groundwater 
discharges to the municipal sewer must be approved by NYCDEP.  Discharges to surface 
water are regulated by NYSDEC (NYCDHMH undated). 
 
There are no permitted non-potable or potable groundwater wells within the Study Area and 
no permits for potable water near the Study Area.  Applicants for potable wells must 
establish that the municipal water supply is not accessible and that the water quality of the 
proposed well will meet the standards outlined in Subpart 5-1 of the New York State 
Sanitary Code (NYCDHMH undated).  National Secondary Drinking Water Regulations (also 
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known as secondary Maximum Contaminant Levels [MCLs]) are acceptable thresholds for 
contaminants that may cause cosmetic effects or aesthetic effects in drinking water.  
Secondary MCLs are recommended but not enforceable by USEPA.  The secondary MCLs for 
chloride and total dissolved solids (TDS) are 250 milligrams per liter (mg/L) and 500 mg/L, 
respectively (USEPA 2015a).  Many states, including New York, adopt secondary MCLs for 
some contaminants as enforceable standards.  Subpart 5-1 of the New York State Sanitary 
Code includes an MCL of 250 mg/L for chloride (NYSDOH 2014a). 
 

2.5.3 Groundwater Classification and Best Use 

NYSDEC classifies groundwater and other waters of the state in accordance with best usage 
in the interest of the public (NYSDEC 2015a).  The three groundwater classifications are 
described as follows: 

• Class GA fresh groundwater.  Class GA fresh groundwater has a chloride 
concentration equal to or less than 250 mg/L or a TDS concentration equal to or less 
than 1,000 mg/L.  The best usage of Class GA waters is as a source of potable 
water supply. 

• Class GSA saline groundwater.  Class GSA saline groundwater has a chloride 
concentration of more than 250 mg/L or a TDS concentration of more than 
1,000 mg/L.  The best usages of Class GSA waters are as a source of potable mineral 
waters, or conversion to fresh potable waters, or as raw material for the manufacture 
of sodium chloride or its derivatives or similar products. 

• Class GSB saline groundwater.  Class GSB saline groundwater has a chloride 
concentration greater than 1,000 mg/L or a TDS concentration greater than 
2,000 mg/L.  The best usage of Class GSB waters is as receiving water for disposal of 
wastes.  (Note that in order for groundwater to be classified as Class GSB, NYSDEC 
must make a determination that adjacent and tributary groundwater and the best 
usages thereof will not be impaired by such classification.) 

 
During the Phase 2 field program, groundwater samples were collected from 64 temporary 
monitoring wells installed in the native material at stations throughout the Study Area.  As 
described in the Final Groundwater Investigation Work Plan (USEPA 2014b), native 
materials underlie riverine sediments and include materials of the Upper Glacial Aquifer, 
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wetland deposits, and fill.  Samples were collected between July 31, 2014, and 
December 5, 2014, at depths ranging from approximately 4.5 to 36.5 feet below 
mudline.  Groundwater sampling and analyses were conducted in accordance with the Final 
Groundwater Investigation Work Plan (USEPA 2014b) and the Phase 2 Field Sampling and 
Analysis Plan – Volume 2 Addendum No. 2 (Anchor QEA 2015).  Results of Phase 2 
groundwater sampling and analyses are presented in the Phase 2 Remedial Investigation 
Field Program Data Summary Report (Phase 2 DSR; see Appendix B of the RI Report). 
 
The TDS and chloride concentrations of groundwater samples collected during Phase 2 are 
summarized in Table 2-1.  Chloride concentrations range from 192 mg/L to 13,400 mg/L.  
The average chloride concentration is 5,200 mg/L.  TDS concentrations range from 740 to 
24,000 mg/L, and the average TDS concentration is 9,700 mg/L.  
 
The locations of the groundwater sampling stations are shown in Figure 2-5.  Of the 64 
samples collected from the Study Area, only one sample—EK099GW located near the 
terminus of English Kills—met the requirements for Class GA fresh groundwater.  Nine of 
the sixty-four samples (14%) met the requirements for Class GSA saline groundwater 
(i.e., chloride concentration greater than 250 mg/L or a TDS concentration greater than 
1,000 mg/L).  Seven of the nine samples meeting the Class GSA requirements were collected 
from Maspeth Creek, East Branch, or English Kills.  The remaining two samples were 
collected in the main stem of the creek.  Of the 64 samples, 54 (85%) met the requirements 
for Class GSB saline groundwater (i.e., chloride concentration greater than 1,000 mg/L or a 
TDS concentration greater than 2,000 mg/L).  The groundwater in the Study Area is, by 
default, Class GSA, which is assigned to saline groundwater in New York State. 
 

2.5.4 Summary of Groundwater Use in Study Area 

As discussed in the preceding sections, there are no permitted non-potable or potable 
groundwater wells within the Study Area and no permits for potable water near the 
Study Area.  In addition, the results of groundwater sampling and analyses during Phase 2 
indicate that groundwater underlying the Study Area is saline and does not meet the New 
York State requirements for use as a potable or non-potable water source.  Therefore, there 
are no current or potential future exposure pathways to human populations for groundwater 
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within the Study Area.  No additional evaluation of Study Area groundwater was conducted 
in this BHHRA. 
 

2.6 Reference Areas 

In some cases, the same hazardous substances, pollutants, and contaminants associated with a 
release within the Study Area are also background constituents that are not related to 
Study Area releases.  These constituents should also be included in the risk assessment, 
particularly when their concentrations exceed risk-based concentrations.  In cases where 
background levels are high or present health risks, this information may be important to the 
public.  Background information is important to risk managers because the CERCLA program 
generally does not clean up to concentrations below natural or anthropogenic background 
levels.  For the Study Area, the selection of the appropriate reference areas is complicated by 
the fact that there is no unimpacted upstream location and no nearby waterbody that is 
sufficiently similar.  The RI/FS Work Plan proposed a preliminary list of candidate reference 
sites.  USEPA categorized the preliminary list of candidate reference areas based on the 
degree of industrialization and the presence/absence of CSO discharges within the candidate 
reference area.  Candidate reference areas were categorized as either Industrial with CSOs, 
Industrial without CSOs, Non-industrial with CSOs, or Non-industrial without CSOs. 
 
Subsequent documents and memoranda submitted to USEPA from November 2011 through 
October 2012 expanded the list and refined the list of attributes that should be considered in 
the selection process (Reference Area Selection Technical Memorandum 
[Anchor QEA 2011a], Phase 1 Remedial Investigation Work Plan Addendum [Anchor QEA 
2012c], Phase 1 Remedial Investigation Work Plan Addendum: Reference Area 
Memorandum [Anchor QEA 2012d], and Phase 1 Remedial Investigation Work Plan 
Addendum: Reference Area Memorandum No. 2 [Anchor QEA 2012e]).   
 
To narrow the number of reference areas selected for the Phase 2 RI, reconnaissance 
sampling and surveys were conducted in 14 candidate reference areas in October 2012.  The 
results of the reconnaissance sampling program are reported in the Phase 1 Remedial 
Investigation Field Program Data Summary Report (Phase 1 DSR) Submittal Nos. 2 and 3 
(Anchor QEA 2013a, 2013b).   
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USEPA then selected one reference area from each category based on multiple integrated 
measures of the degree of chemical contamination within each of the candidate areas.  The 
following are the four reference areas selected by USEPA: 

• Westchester Creek (Industrial with CSOs) 
• Head of Bay (Industrial without CSOs) 
• Spring Creek (Non-industrial with CSOs) 
• Gerritsen Creek (Non-industrial without CSOs) 

 
Westchester Creek is in an almost completely developed area, and this reference area is most 
similar to the Study Area in terms of adjacent land use.  An NYC CSO is located at the 
upstream end of Westchester Creek, and several highways cross the creek and run adjacent 
to its east shoreline.  Head of Bay is surrounded by urban residential, commercial/industrial 
development, and the John F. Kennedy International Airport.  Spring Creek is surrounded by 
a combination of developed and undeveloped areas and includes a CSO at its upstream end.  
Gerritsen Creek is in a largely undeveloped area.  Land use adjacent to Gerritsen Creek 
includes the Marine Park Golf Course and Brooklyn Marine Park, and the Gerritsen Creek 
Ecosystem Restoration Project is located on an island within the Gerritsen Creek 
reference area.   
 
The tissue data from these reference areas are used in this BHHRA to statistically determine 
whether there is a significant difference in concentrations of contaminants in fish and crab 
tissues between the Study Area and the reference areas (see Section 6.2.3).   
 
The locations of the reference areas in relation to Newtown Creek are shown in Figure 2-6. 
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3 DATA EVALUATION 

Recent chemistry data are available for various media (surface sediment, surface water, 
tissue, and air) collected from the Study Area and reference areas.  These data and other 
information (e.g., shoreline surveys and visual observations of human activity), as discussed 
in detail in Section 4, are used to evaluate potential risks to people who may be exposed to 
these media when in the Study Area.  The following subsections summarize the available 
data (see Section 3.1), data treatment (see Section 3.2), and the selection of COPCs (see 
Section 3.3). 
 

3.1 Available Data 

The BHHRA dataset includes only those samples and matrices needed to quantitatively 
evaluate the human health exposure pathways described in Section 4.  People may be 
exposed to chemicals in the Study Area either through direct exposure to surface sediment, 
surface water, and air or indirectly through the consumption of fish and crabs collected 
from Newtown Creek.  Therefore, surface sediment, surface water, air, and tissue chemistry 
data from the Study Area and reference areas are relevant for this BHHRA.  Although this 
BHHRA focuses on the Study Area, data from the reference areas are used to compare 
Study Area and regional concentrations of contaminants.  There are several factors to 
consider in assessing the usability of environmental data for risk assessments (USEPA 1989).  
The degree that the data adequately represent site-related contamination and the 
expected human exposures at the site are of primary importance.  Additionally, it is 
important to consider whether the data quality criteria goals and the source, documentation, 
analytical methods and detection limits, and level of review and data validation associated 
with the data are acceptable.  These usability factors were evaluated for each dataset to 
determine whether it was reasonable to include all data for use in this BHHRA.  
Additional details on data applicability, usability, and treatment will be summarized in the 
RI Report. 
 

3.1.1 Data Usability 

The process for performing data usability determinations for non-RI/FS datasets (that existed 
before the implementation of the Newtown Creek RI/FS process) was presented in the draft 
Data Applicability Report (DAR; Anchor QEA 2012f).  The National Grid data usability 
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assessment was presented in Appendix V of the Phase 2 RI Work Plan Volume 1 
(Anchor QEA 2014a).  Based on this assessment, the minimum data acceptability criteria 
were met for all existing sediment data.  National Grid Stage 4 validated data were used in 
the BHHRA, as qualified.   
 
Data usability assessments for Phase 1 and Phase 2 data were presented in the Phase 1 and 
Phase 2 DSRs (Anchor QEA 2013a, 2013b, 2013c; Appendix B of the RI Report).  Overall, 
data quality was acceptable, and completeness goals were met for all programs.  Rejected 
results due to sporadic data quality issues (i.e., matrix interference) were not used for any 
purpose in the BHHRA.  A systematic data quality issue was encountered with hexavalent 
chromium related to poor matrix spike recoveries, as detailed in the Phase 2 DSR in 
Appendix B of the RI Report.  As a result, hexavalent chromium data were used for 
qualitative purposes only.  
 
The Data Management Plan (DMP; Anchor QEA 2011b) describes the data management and 
validation process and procedures for the performance of work activities associated with data 
collection for the Newtown Creek RI/FS (Phase 1 and Phase 2).  The DMP describes the 
management of non-RI/FS collected data, as well as data resulting from field investigations 
during Phase 1 and Phase 2.   
 

3.1.2 BHHRA Dataset 

The BHHRA dataset consists of results from the following three investigations: Phase 1 
(2012) and Phase 2 (2014) RI and National Grid (2010), as summarized for the Study Area 
and reference areas by matrix in Table 3-1.  These three investigations are summarized in the 
following subsections.  Two of the investigations (Phase 1 and Phase 2 RI field programs) 
were completed as part of the RI/FS, and one investigation (National Grid) was completed 
outside of the RI/FS process.   
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3.1.2.1 Summary of Data Investigations 

3.1.2.1.1 Phase 1 and Phase 2 RI/FS Investigations 

As described in the RI/FS Work Plan (AECOM 2011), the RI/FS process includes several 
phases of field investigations and associated evaluations and reporting, consistent with 
USEPA guidance.  To date, two phases of data collection have been conducted for the RI/FS. 
 
Phase 1 data were collected as described in the Field Sampling and Analysis Plan 
(Anchor QEA 2011c) and were summarized in the Phase 1 DSRs (Anchor QEA 2013a, 2013b, 
2013c).  Phase 1 data collection was conducted between October 2011 and September 2013.  
As identified in the RI/FS Work Plan (AECOM 2011), the first phase of the RI included a 
number of components that were intended to broadly characterize key chemical and 
physical features of Newtown Creek and in doing so, meet the objectives of the Phase 1 RI 
field program.  As discussed in the Phase 2 RI Work Plan Volume 1 (Anchor QEA 2014a), 
the Phase 1 RI field program met these objectives.  The Phase 1 data applicable for use in this 
BHHRA include surface sediment collected with a grab sampler (e.g., van Veen) from the top 
15 centimeters (cm), surface water collected with pump tubing from the upper and lower 
portions of the water column, and ambient air collected with air monitors over a 24-hour 
period from the Study Area. 
 
Phase 2 included follow-up work to collect more specific and in-depth information and 
fulfill the overall objectives of the RI/FS.  For this BHHRA, data needs addressed in Phase 2 
included additional surface water data, receptor-specific surface sediment data, biota tissue 
data, and reference area data.  The Phase 2 data were collected as described in the Phase 2 RI 
Work Plan Volume 1 (Anchor QEA 2014a) and the Phase 2 Field Sampling and Analysis 
Plan – Volume 1 (Phase 2 FSAP Volume 1; Anchor QEA 2014c).  The results of the Phase 2 
investigation relevant to this BHHRA are presented in the Phase 2 DSR (see Appendix B of 
the RI Report) and include surface sediment from grab samples and core intervals from the 
top 15 cm, surface water collected with pump tubing from the upper and lower portions of 
the water column, and biota tissue collected using a variety of nets and traps from the Study 
Area and reference areas. 
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3.1.2.1.2 Non-RI/FS Program Data 

One dataset from surface sediment samples collected in the Study Area outside the 
Newtown Creek RI/FS program was determined to be applicable and useable for the BHHRA 
GEI Consultants, on behalf of National Grid, sampled Newtown Creek surface sediments in 
2009 and 2010, as part of a pre-design investigation to evaluate the potential need for interim 
remedial measures at the Greenpoint Energy Center (GEC), in Brooklyn, New York 
(GEI 2009a; National Grid 2010).  These programs were components of an RI conducted 
under a Consent Order administered by NYSDEC.  The GEC surface sediment grab sample 
data were collected as described in the Field Sampling Plan – Greenpoint Energy Center 
(GEI 2009b), and the results were summarized in the Remedial Investigation Work Plan – 
Greenpoint Energy Center Former Manufactured Gas Plant Site (GEI 2012).  In summary, 
the GEC surface sediment samples were collected as grab samples from the top 10 cm 
(4 inches) at 31 locations spatially distributed throughout the Turning Basin near GEC.  
Collocated cores were collected at each of the grab locations.  For 22 of the 31 cores, a 
segment spanning the depth 10 to 20 cm (4 to 8 inches) was collected and analyzed (deeper 
segments were analyzed as well) in addition to the 0- to 10-cm interval analyzed at all 
locations.  An equivalent 0- to 15-cm sample was created mathematically from these data 
using a weighted average, employing the following formula: 0.67 X concentration in the 0- to 
10-cm grab + 0.33 X concentration in the 10- to 20-cm core segment.  For the 22 samples 
with both of these intervals analyzed, this weighted average was used to represent surface 
sediments.  For the remaining nine grab samples, the result from the 0- to 10-cm grab was 
used. 
 

3.1.2.2 Summary of Datasets by Media 

The BHHRA datasets are summarized in this section and presented by media in 
Attachment A.  Attachment A also includes a data user manual (see Attachment A1) that 
explains how and what datasets were used for the various evaluations (i.e., COPC screening 
or risk characterization) in this BHHRA. 
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3.1.2.2.1 Surface Sediment 

Study Area 
The Study Area surface sediment data consist of the following three datasets: 

• Phase 1: April to August 2012 
• Phase 2: May to October 2014 
• National Grid: June 2010 

 
The surface sediment data from all three datasets were included in the COPC screen 
(see Section 3.3) and used to evaluate potential site-wide risks to people due to direct contact 
with surface sediments throughout the Study Area as part of the flooding scenario.  The data 
from all three of these datasets were evaluated and determined to be usable for the RI/FS per 
the process described in the DMP (Anchor QEA 2011b) and the draft DAR 
(Anchor QEA 2012f).  The Study Area surface sediment dataset includes 399 samples. 
 
The Phase 2 surface sediment data include samples from specific areas of the Study Area to 
evaluate the potential risks to people due to direct contact with surface sediments within 
these focused areas.  These samples were collected from nearshore shallow water areas (i.e., 
areas where water depths are 2 feet or less at mean low water [MLW]) and were used to 
support the evaluation of the following exposure scenarios in specific locations within the 
Study Area: 

• One surface sediment sample was collected from each of eight different locations to 
evaluate the potential exposure of dockside workers to shallow surface sediments at 
facilities conducting overwater activities. 

• Seven surface sediment samples from six locations (one location was sampled twice 
during the Phase 2 field program) were collected at the location of a future planned 
short-term construction scenario at the Hunter’s Point South residential 
development area. 

• Five surface sediment samples were collected at the location of a future planned 
public access point at the Plank Road site. 

• Five surface sediment samples were collected at the location where sailboats are 
moored illegally in the Study Area (waterfront area of Vernon Boulevard) as a 
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surrogate measure of potential exposure to soils and fill materials behind the bulkhead 
for people accessing the sailboats from the shoreline.   

• The surface sediment samples collected for the dockside worker and for the 
Hunter’s Point South construction worker were combined to evaluate potential 
exposures to general construction workers.   

 
Table 3-2 summarizes the number of results included from each dataset for the Study Area 
and how these data are being used in this BHHRA.  Figure 3-1 shows all the Study Area 
surface sediment sample locations, and Figures 3-2 through 3-6 show sample locations for the 
five specific exposure scenarios.  This BHHRA Study Area surface sediment dataset is 
presented in Attachment A2. 
 
Reference Areas 
The reference area surface sediment data consist of Phase 2 data collected from each of four 
identified reference areas.  Ten surface sediment samples3 were collected from eight locations 
in each reference area.  Table 3-2 summarizes the number of locations and samples for each 
of the four reference areas included in the surface sediment dataset.  Figures 3-7a through 
3-7d show the reference area surface sediment sample locations.  
 

3.1.2.2.2 Surface Water 

Study Area 
The Study Area surface water data consist of the following two datasets: 

• Phase 1: monthly data collected from February 2012 to January 2013 
• Phase 2: data collected from two events—May and August 2014 

 
The Phase 1 and Phase 2 surface water datasets were combined to complete the COPC screen 
discussed in Section 3.3 and to evaluate potential risks to people due to direct contact with 
surface water.  The Study Area surface water dataset includes 362 samples collected from 
24 locations.  During both Phase 1 and Phase 2 sampling, typically two samples (upper and 
lower water column) were collected from each location.  At stations where water depths 

                                                 
3 From the two additional benthic community sample locations from each reference area, two samples were 
collected, one in the spring and the other in the summer.  
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were shallower than 8 feet, only one sample was collected at the mid-point of the 
water column. 
 
The Phase 1 surface water data were considered sufficient to evaluate the current and future 
surface water exposure scenarios.  However, additional Phase 2 surface water data were 
collected to increase the spatial coverage at stations where public access and potential 
exposures may occur within the Study Area and provide synoptic measurements of 
contaminants in surface water in the Study Area and in the reference areas.  Table 3-3 
summarizes the number of locations and samples in the Study Area included in the surface 
water dataset.  Figure 3-8 shows the Study Area surface water sample locations.  The BHHRA 
Study Area surface water dataset is presented in Attachment A3. 
 
Reference Areas 
The reference area surface water samples were only collected during Phase 2 and over two 
events in May and August 2014.  For both events, two surface water samples (upper and 
lower water column) were sampled from two locations from each reference area.  A total of 
eight samples were collected from each reference area, with the exception of Spring Creek 
where seven samples were collected due to the shallow surface water depth at one location 
(less than 8 feet) where only a single surface water sample could be collected.  Table 3-3 
summarizes the number of locations and samples for each of the four reference areas 
included in the surface water dataset.  Figures 3-7a through 3-7d show the reference area 
surface water sample locations. 
 

3.1.2.2.3 Biota Tissue 

In Phase 2, fish and crabs were collected from the Study Area and reference areas to evaluate 
potential risks from the ingestion of fish and crab caught in the Study Area by recreational 
anglers and crabbers.  Sampling occurred in six zones4 (Zones 1, 2, 3, 4a, 4b, and 5, as shown 
in Figures 3-9 through 3-11) in the Study Area and in one zone in each of the four reference 
areas over two sampling events.  For this BHHRA, Study Area fish sampling Zones 1 and 3 

                                                 
4 The six fish sampling zones (Zones 1, 2, 3, 4a, 4b, and 5) discussed in Section 3.1.2.2.3 are equivalent to the 
Field Sampling Zones (FSZ1, FSZ2, FSZ3, FSZ4a, FSZ4b, and FSZ5) that are discussed in Attachment B1 (Fish 
Community Survey Summary). 
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were the focus of the collection activities because most of the infrequent fishing and 
crabbing activities that have been observed during Phase 1 and Phase 2 sampling activities 
were in these zones.  Samples were collected from June 2, 2014 to July 2, 2014 for the first 
sampling event and from August 4, 2014 to September 5, 2014 for the second sampling event. 
 
The target fish and crab species included striped bass (Morone saxatilis) and spot (Leiostomus 
xanthurus) greater than 15 cm in total length and blue crab (Callinectes sapidus) greater than 
10 cm in carapace width.  The initial targeted species were selected based on the results of 
the Phase 1 fish community survey.  Preliminary target species were selected to represent a 
range of feeding guilds, species that are known to be caught by recreational anglers and 
crabbers in the region, and species found in sufficient numbers during the Phase 1 
community surveys to meet the needs of the BHHRA tissue sampling program.  Striped bass 
is a top trophic-level predator and a common species targeted by recreational anglers 
(NYSDOH 2015).  Spot is a demersal feeding fish and is a recreationally targeted species.  
Blue crab was selected to represent epibenthic decapods and is a common species targeted by 
recreational anglers (NYSDOH 2015).   
 
During the Phase 1 summer and spring fish and crab community survey sampling events, 
247 spot were collected from the Study Area and no white perch were collected.  Based on 
the results of the Phase 1 fish and crab community survey, it appeared that spot was a 
reasonable target species for the Phase 2 sampling and white perch was not.  However, 
during the Phase 2 fish and crab sampling events, no spot were collected from the 
Study Area and only two spot were collected from the reference areas (spot only collected 
from Gerritsen Creek).  During Phase 2, 19 white perch were collected from the Study Area 
and 21 from the reference areas (white perch only collected from Westchester Creek).  
Therefore, a secondary (non-target) species, white perch (Morone americana), was approved 
by USEPA for use as a substitute for spot.  Attachment B1 presents a detailed summary of the 
Phase 1 and Phase 2 fish survey and collection results. 
 
A goal of ten composite samples for the Study Area and five composite samples within each 
of the four reference areas was set for the Phase 2 program.  The fish composite samples were 
analyzed as fillets with skin-on with scales removed, belly flap included, and rib bones 
removed.  The blue crab composite samples were analyzed separately as muscle tissue and 
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hepatopancreas.  The muscle and hepatopancreas sample results were combined, as described 
in Section 3.2.4.4, for evaluation in this BHHRA.  The tissue composite samples for the 
Study Area and reference areas are summarized in Table 3-4.  The BHHRA Study Area tissue 
biota dataset is presented in Attachment A4.   
 
Study Area 
Striped bass were collected from all six zones, as shown in Figure 3-9 and Table 3-4.  Three 
composite fillet samples were analyzed from Zones 1 and 3, and one composite fillet sample 
was analyzed from each of the four remaining zones.  
 
As previously noted, white perch were sampled as a secondary species in lieu of spot.  Three 
composite white perch fillet samples were analyzed from Zones 3 and 4b, and one fillet 
composite sample was analyzed from Zone 5, as shown in Figure 3-10 and Table 3-4. 
 
Blue crab were collected from all six zones, as shown in Figure 3-11 and Table 3-4.  Three 
composite muscle samples and three composite hepatopancreas samples were analyzed from 
Zones 1 and 3, and one composite muscle sample and one composite hepatopancreas sample 
were analyzed from each of the four remaining zones. 
 
Reference Areas 
In each of the four reference areas, five blue crab composite hepatopancreas samples were 
analyzed.  For striped bass, five composite fillet samples were collected from Gerritsen Creek 
and Westchester Creek, six fillet composites were collected from Head of Bay, and four 
composite fillet samples were collected from Spring Creek.  For white perch, five composite 
fillet samples were collected from Westchester Creek.  The reference areas are shown in 
Figures 3-7a through 3-7d, and the number of composite samples collected by species and 
reference area is shown in Table 3-4.  The BHHRA reference area tissue biota dataset is 
presented in Attachment A5.   
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3.1.2.2.4 Ambient Air 

In Phase 1, ambient air sampling was completed at 24 stations within the Study Area and at 
five site-specific background stations, as summarized in Table 3-5.  The ambient air sampling 
locations are shown in Figure 3-12 and include the following: 

• Nine paired (18 total) on-shore locations distributed along the length of 
Newtown Creek and its tributaries—each paired location comprised two sample 
locations across from each other on opposite sides of Newtown Creek and its 
tributaries 

• Six on-water stations 
• Five site-specific background locations 

 
The air sampling stations were selected to provide adequate spatial coverage of the 
Study Area, as well as to provide the ability to examine across-creek trends.  Air sampling 
was conducted over a 24-hour sampling event that was initiated on June 18, 2012.  The air 
sample results consist of volatile organic compounds (VOCs) and PCB Aroclors.  The 
BHHRA Study Area ambient air dataset is presented in Attachment A6. 
 
The ambient air data were evaluated in Appendix H of the Phase 2 RI Work Plan Volume 1 
(Anchor QEA 2014a), which is included as Attachment C in this BHHRA.  The objective of 
the Phase 1 ambient air data analysis was to determine if there were unacceptable risks from 
exposure to ambient air while conducting activities on or near the creek.  The evaluation of 
ambient air data, which is included in Attachment C, was conducted in late 2013, and the 
USEPA Regional Screening Levels (RSLs) and 95% upper confidence limit (UCL) estimates 
used in that earlier evaluation are not consistent with the updated values presented in this 
BHHRA5. 
 

                                                 
5 The difference in Regional Screening Level (RSL) values presented in Attachment C and current RSLs is 
because this analysis was conducted in 2013 and used an earlier version of the RSLs (which are updated every 
6 months).  The differences in upper confident limit (UCL) estimates is because the analysis was conducted in 
2013 and used an earlier version of ProUCL (ProUCL Version 4.1).  Although the ambient air RSLs have been 
updated from the 2013 values presented in Attachment C, this BHHRA presents a quantitative evaluation of 
risks from ambient air exposures to human receptors in the Study Area, and this quantification of risks provides 
a more definitive evaluation of human exposures to ambient air that may occur in the Study Area.   
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The results of the air evaluation concluded that air concentrations of VOCs and PCBs present 
in the Study Area were no higher than site-specific or regional background levels, nor were 
localized impacts to air quality in the Study Area found based on statistical analysis of 
upwind/downwind paired sampling stations.  Although USEPA concurred with the 
conclusions of the air evaluation conducted in the Phase 2 RI Work Plan Volume 1 
(Anchor QEA 2014a), they directed that ambient air be evaluated further in this BHHRA 
using standard risk characterization methods.  USEPA provided comments on 
March 22, 2016 (Kwan 2016), requesting that additional information on site-specific 
background locations and regional background locations be added to the BHHRA.  
Additional information on the regional ambient air background dataset has been added to 
Attachment C of this BHHRA.  This information had been previously submitted to USEPA as 
Appendix A-5 of the Phase 1 DSR Submittal No. 1 (Anchor QEA 2013c).  The regional and 
site-specific background ambient air datasets were evaluated separately and were not 
combined for the evaluations that are discussed in this BHHRA.   
 
USEPA (Kwan 2016) questioned the appropriateness of the use of the site-specific 
background locations because of elevated benzene levels reported at these sampling stations 
in ambient air samples collected during the Phase 1 RI field program.  Specifically, benzene 
concentrations reported in four of the five site-specific background samples exceed the 
USEPA RSL for residential air of 0.36 microgram per cubic meter (µg/m3) for benzene and are 
greater than the majority of the benzene levels detected in the Study Area samples.  The 
sample station numbers and benzene concentrations for the four background samples are 
BLK303LOT25AR (0.55 µg/m3), BLK69LOT14AR (0.53 µg/m3), BLK2525LOT1AR 
(0.48 µg/m3), and BLK660LOT50AR (0.37 µg/m3).  
 
As documented in USEPA’s Report on the Environment (USEPA 2016), ambient outdoor air 
benzene concentrations commonly exceed the residential RSL of 0.36 µg/m3 cited by USEPA.  
The 10th percentile ambient air concentration for benzene in the United States between 
2002 and 2009 is in the 0.4- to 0.5-µg/m3 range, which is above the residential RSL and 
consistent with the benzene concentrations reported in the site background samples 
identified by USEPA.  Furthermore, air surveys conducted in 2011 by the New York City 
Department of Health (NYCDOH 2012) show that benzene levels in NYC are associated with 
vehicular traffic sources and reports average outdoor ambient air levels of benzene detected 
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in areas with low traffic density (0.60 µg/m3), medium traffic density (0.75 µg/m3), and high 
traffic density (1.11 µg/m3).  The site-specific background sample levels of benzene are 
consistent with the average levels of benzene reported for low traffic density areas of NYC 
and are well below levels reported for high traffic density areas.  Based on this information, 
the site-specific background locations are not influenced by industrial-related sources in the 
area and are suitable for use as intended. 
 

3.2 Data Treatment 

This section provides a summary of the data treatment rules applied to the BHHRA dataset.  
Data treatment refers to methods used to select and combine data for use and evaluation. 
 

3.2.1 Field Duplicates 

Consistent with USEPA’s September 18, 2013 comments on Screening Level Ecological Risk 
Assessment: Technical Memorandum No. 2, Identification of Preliminary COPECs (SLERA 
Technical Memorandum No. 2; Anchor QEA 2013d), field duplicates were excluded from the 
BHHRA dataset.  Field duplicates were not included in exposure point concentration (EPC) 
calculations or risk estimates.  
 
Field duplicates were collected during field investigations at a frequency of 1 per 20 field 
samples.  Field duplicate precision was evaluated in the Phase 1 and Phase 2 DSRs 
(Anchor QEA 2013a, 2013b, 2013c; Appendix B of the RI Report).  Relative percent 
difference (RPD) values were calculated based on the difference between the parent and 
duplicate results.  This information is tabulated in the data validation reports that correspond 
with each laboratory report.  Fifty percent was used as a metric to assess whether or not field 
collection procedures were adequate.  In summary, field duplicate RPDs were less than 50% 
in the vast majority of samples, indicating acceptable field collection procedures in both 
phases of the project. 
 

3.2.2 Method Selection Protocol 

Where chemicals were analyzed by more than one method within a dataset, a single result 
was selected based on the hierarchy summarized in Table 3-6.  The selected method provides 
the best estimate of the chemical concentration as a result of the analytical method.  Between 
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datasets, a variety of chemical methods were used.  In some cases, data for a particular 
chemical were not available from the same method across datasets.  In those instances, data 
for individual chemicals analyzed by different methods were combined for the purpose of 
calculating EPCs and summary statistics. 
 

3.2.2.1 Pesticides 

Pesticides were analyzed by Method 1699 (reported as high resolution pesticides) and 
Method 8081 (reported as pesticides) in a subset (25%) of Phase 1 sediment samples.  Results 
from Method 1699 were selected when data from both methods were available.  The 
rationale for this approach is that Method 1699 is more accurate because it utilizes carbon-13 
labeled standards to directly measure extraction efficiency and matrix interference impacts.  
The overall sensitivity of the two methods is similar (similar detection limits).  The Phase 2 
program solely used Method 1699 for sediment samples.   
 

3.2.2.2 Polycyclic Aromatic Hydrocarbons 

Polycyclic aromatic hydrocarbons (PAHs) were analyzed by 8270DMSIM, 8270CSIM, and 
8270C (reported as semivolatile organic compounds [SVOCs]).  The 8270C and CSIM 
methods were updated to version “D” for the analysis of the Phase 2 dataset.  Results from 
the three methods were selected based on the following hierarchy: 

1. 8270DMSIM 
2. 8270CSIM or 8270DSIM 
3. 8270C 

 

3.2.2.3 Hexachlorobenzene 

Hexachlorobenzene was analyzed by three methods.  Results from the three methods were 
selected based on the following hierarchy: 

1. 1699 (reported as high resolution pesticides) 
2. 8270 (reported as SVOCs) 
3. 8081 (reported as pesticides) 
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3.2.3 Co-elution of Polycyclic Aromatic Hydrocarbons 

Benzofluoranthene and dibenzoanthracene compounds were reported as co-elutes or 
individual chemicals.  To avoid double counting, co-elutes representing analogous chemical 
concentrations were included or excluded based on the method selection hierarchy 
presented in Section 3.2.2.2.  Consistent with the hierarchy, results from the following 
co-eluting PAHs were included in the surface sediment and surface water datasets: 
benzo(j,k)fluoranthene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene and 
dibenzo(a,c)anthracene (dibenzo(a,h)- and -(a,c)anthracene were reported as single 
concentrations).  Results from benzo(b,k)fluoranthene and dibenzo(a,h)anthracene, which 
were not analyzed by a preferred method, were excluded.  PAHs in tissue were analyzed by a 
single method and did not require an evaluation of co-elutes.  The tissue dataset includes 
results for benzo(b)fluoranthene, benzo(k)fluoranthene, and dibenzo(a,h)anthracene.  
 

3.2.4 Methods for Calculating Concentrations for Summed Chemical 
Constituents 

3.2.4.1 Overall Approach 

The calculation of chemical totals comprising individual constituents (e.g., total 
nondioxin-like PCB congener) has typically involved substitution of zero, one-half the 
detection limit, or the detection limit for non-detect data (USEPA 2014c).  For the BHHRA 
dataset, totals were primarily calculated using the Kaplan-Meier (KM) method, an approach 
commonly used in survival analysis and recently adopted for use in environmental 
assessments (USEPA 2014c).  The procedures used to calculate KM totals are described in 
Section 3.2.4.2.  Where the KM method could not be applied, totals were calculated by 
summing the concentrations of the individual constituents.  Summations were reported in 
four ways, depending on the treatment of non-detects: KM reporting limit (RL), KM method 
detection limit (MDL), U=1/2, and U=0.  By definition, RLs are higher than MDLs, so sums 
calculated with non-detects reported at the RL are more conservative than sums calculated 
with non-detects reported at the MDL.  
 
For the risk screening assessment, the more conservative KM RL totals were selected for data 
analysis.  The KM RL totals were calculated using the KM method with non-detected 
constituents reported at the RL.  Where a KM total could not be calculated (e.g., too few 
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detected concentrations), concentrations of individual constituents were summed, with 
non-detect constituents reported at half the RL (U=1/2).  If all constituents included in the 
summation had non-detect results, the highest RL was reported as the sum, and the total was 
qualified as a non-detect (“U”). 
 
For the baseline risk assessment, KM MDL totals were selected for data analysis.  The KM 
MDL totals were calculated using the KM method, with non-detect constituents reported at 
the MDL.  Where a KM total could not be calculated (e.g., too few detected concentrations), 
concentrations of individual constituents were summed, with non-detect constituents 
reported at zero (U=0).  If all constituents included in the summation had non-detect results, 
the highest MDL was reported as the sum, and the total was qualified as a non-detect (“U”). 
 
The detailed calculation procedures for the KM totals and how the KM method was used in 
the calculation of total dioxin/furan and PCB toxic equivalence quotients (TEQs) are 
described in Sections 3.2.4.2 and 3.2.4.3, respectively.  The detailed calculation procedures 
for the reconstituted muscle and hepatopancreas tissue concentrations are described in 
Section 3.2.4.4. 
 

3.2.4.2 Kaplan-Meier Method 

KM totals were calculated using the Nondetects and Data Analysis package (Helsel 2005; 
Lopaka 2013) in the R statistical computing language (R Core Team 2015).  The procedures 
for calculating totals using the KM method are as follows: 

• KM totals were calculated as the intermediate KM mean, multiplied by the number of 
constituents in the total. 

• If there were fewer than three detected constituents, the KM total was not calculated. 
• If the smallest value contributing to the total was a non-detect, the value was treated 

as detected (Efron’s bias correction), and the KM total was reported as estimated. 
• If the largest value contributing to the total was a non-detect value, the value was 

treated as detected, and the KM total was reported as a non-detect. 
• If the sum of the detected values (weighted as applicable) was less than the sum of the 

non-detect values (weighted as applicable), the KM total was reported as a 
non-detect. 
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• Rejected values were not included in the KM total.  If all constituents of the total 
were rejected values, the KM total was not calculated. 

 
Attachment D6 (Kaplan-Meier Estimator Evaluation) describes the methods for calculating 
KM totals using the R statistical computing language and a thorough explanation and 
comparison of the non-detect treatment for ProUCL and R.  In addition, the attachment 
provides a comparison of KM estimator values between ProUCL and R for two example 
datasets to document that the programs produce the same results.   
 

3.2.4.3 Total Dioxin/Furan and PCB TEQs 

Toxic equivalence factors (TEFs) for mammals were used to calculate total dioxin/furan and 
PCB TEQs (Van den Berg et al. 2006).  Concentrations of relevant congeners were multiplied 
by their TEFs to estimate toxicity of the congeners relative to 2,3,7,8-tetrachlorodibenzo-p-
dioxin (2,3,7,8-TCDD).  Total TEQ values were then estimated from the resulting 2,3,7,8-
TCDD equivalent concentrations using the KM method.  If a TEQ value could not be 
calculated using the KM method, the individual 2,3,7,8-TCDD equivalent concentrations 
(congener concentration multiplied by the TEF) were summed.  Total dioxin/furan TEQs 
include 17 dioxin/furan congeners.  Total PCB congener TEQs include 12 dioxin-like PCBs.  
The TEFs used in the TEQ calculations are shown in Table 3-7. 
 

3.2.4.4 Calculating Blue Crab Reconstituted Muscle and Hepatopancreas 
Tissue Concentrations 

Weighted average blue crab muscle and hepatopancreas tissue concentrations were 
combined to create reconstituted muscle and hepatopancreas concentrations according to the 
following equation: 
 

𝑅𝑅𝑅𝑅𝑅𝑅 = [(𝑅𝑅𝑀𝑀 ∗ 𝑅𝑅𝑀𝑀) + (𝑅𝑅𝑀𝑀 ∗ 𝑅𝑅𝑀𝑀)]/(𝑅𝑅𝑀𝑀 + 𝑅𝑅𝑀𝑀) 
 
where: 
RMH = reconstituted muscle and hepatopancreas (microgram per kilogram [µg/kg]) 
M = muscle 
H = hepatopancreas 
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c = concentration (µg/kg) 
w = weight (gram) 
 
For the risk screen, the reconstituted estimates for individual chemicals were calculated with 
non-detects reported at half the RL.  The use of half the RL is a conservative approach for 
estimating non-detects and was only applied to the risk screening process.  Reconstituted 
muscle and hepatopancreas U=1/2 (RL) were calculated as follows: 

• Where a chemical was detected in one tissue type but not the other, the weighted 
average was calculated with non-detects reported at half the RL.  These results were 
identified as detected.  

• Where a chemical was not detected in either tissue type, the weighted average was 
calculated with non-detects reported at the RL.  These samples were identified as 
non-detected.  

 
For the baseline risk assessment, the reconstituted estimates for individual chemicals were 
calculated with non-detects reported at zero.  Reconstituted muscle and hepatopancreas U=0 
was calculated as follows: 

• Where a chemical was detected in one tissue type but not the other, the weighted 
average was calculated with non-detects reported at zero.  These results were 
identified as detected.  

• Where a chemical was not detected in either tissue type, the weighted average was 
calculated with non-detects reported at the MDL.  These samples were identified as 
non-detected.  

 
For summed constituents (e.g., total nondioxin-like PCB congener), the KM totals for each 
tissue type were calculated prior to calculating a weighted average.  The weighted averages 
were treated as previously described in this section. 
 
The selection and application of data treatment rules in the risk assessment for individual 
reconstituted concentrations and summed reconstituted concentrations is summarized in 
Table 3-8. 
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3.2.5 Calculation of Exposure Point Concentrations 

Surface sediment, surface water, tissue, and air EPCs were estimated using the 95% UCL of 
the mean.  The 95% UCL was calculated using USEPA’s ProUCL (Version 5.0) for all data 
distributions.  The EPCs were selected as follows: 

• The EPC was selected from the 95% UCL results based on ProUCL’s 
recommendations.  If the recommended UCL was a 97.5%, the 97.5% UCL was 
selected as the EPC6.   

• Consistent with USEPA’s September 18, 2013 comments on SLERA Technical 
Memorandum No. 2 (Anchor QEA 2013d), if the recommended UCL was greater than 
the maximum detected result, the maximum detected result was selected as the EPC.   

• If ProUCL recommended more than one UCL, the highest value was selected as 
the EPC.  

• If ProUCL recommended a high upper confidence limit (H-UCL), an alternative UCL 
was selected based on an appropriate distribution. 

• If a UCL could not be calculated, the maximum detected result was selected as 
the EPC. 

• Consistent with ProUCL guidance, non-detect concentrations were entered into 
ProUCL at the associated MDL (USEPA 2013b).  ProUCL incorporates multiple 
methods (e.g., Chebychev inequality and bootstrap methods) for calculating 95% 
UCLs from datasets with non-detect concentrations.  

 

3.3 Chemical Screening Criteria and Selection of Contaminants of 
Potential Concern 

This section presents the screening levels (SLs) and the screening process used to identify the 
COPCs for surface sediment, surface water, biota tissue, and air.  The COPC selection process 
for all media evaluated in this BHHRA is consistent with USEPA guidance (1989).  The 
purpose of the COPC screening process is to identify chemicals observed in the Study Area 
media that are the most likely to contribute significantly to potential human health risk 

                                                 
6 In only one instance, total PCB congener toxic equivalence quotient 2005 (mammal) in surface water, the 
ProUCL software recommended a 97.5% upper confidence limit.   
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(USEPA 1989, 1993).  Consistent with an SL analysis, the SLs are based on conservative, 
default exposure assumptions.   
 

3.3.1 Selection of Screening Levels and Description of Screening Process 

This section presents the SLs and screening process to identify COPCs for surface sediment, 
surface water, biota tissue (i.e., fish and crab), and air for evaluation in the risk 
characterization step of this BHHRA (see Section 6).  The COPC screening process was 
conducted using the BHHRA-specific (described in Section 3.1) surface sediment, surface 
water, air, and biota tissue data collected from the Study Area.  
 

3.3.1.1 Screening Levels 

The SLs for COPC screening were specified in the RI/FS Work Plan (AECOM 2011) and 
consisted of available USEPA RSLs.  Tables 3-9 through 3-12 present the SLs selected for 
each medium. 

• For surface sediment, the USEPA residential soil RSLs (USEPA 2015b) are used as SLs.  
As indicated in the RI/FS Work Plan (AECOM 2011), human health SLs are not 
available for surface sediment exposures, and therefore, soil SLs are used.   

• For surface water, the SLs are the USEPA tap-water RSLs (USEPA 2015b).    
• For biota tissue, the SLs used are USEPA’s fish tissue RSLs (USEPA 2015b) because 

they are the only available tissue SLs.  The fish tissue RSLs are based on an adult 
recreational angler and a mean fish consumption rate of 54 grams per day7, which was 
derived from a 1982 U.S. Department of Agriculture study (Pao et al. 1982; USEPA 
1991a). 

• For air, the SLs used are the residential air RSLs (USEPA 2015b).  
 
If an SL was not available for a chemical, an appropriate surrogate based on structural or 
toxicological similarities was identified and used where possible (e.g., USEPA Soil RSL for 
1,4-dichlorobenzene was used as a surrogate for 1,3-dichorobenzene).  Tables 3-9 through 
3-12 note the surrogate values used.  Chemicals for which no appropriate surrogate can be 

                                                 
7 The use of U.S. Environmental Protection Agency’s fish tissue Regional Screening Level, which is based on a 
fish consumption rate of 54 grams per day, is a very conservative screening level for the identification of tissue 
contaminants of potential concern for this Baseline Human Health Risk Assessment.   
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identified were categorized as uncertain COPCs and discussed in the uncertainty section of 
this BHHRA.   
 
For the screening of total chromium, hexavalent chromium RSLs were conservatively used 
for all media.  Hexavalent chromium data were not collected for surface water and tissues, 
and the Phase 2 hexavalent chromium data for surface sediments had data quality issues and 
are not used quantitatively in this BHHRA.   
 
For the screening of total mercury in surface water and sediment, methyl mercury RSLs were 
conservatively used.  Methyl mercury data were collected for Phase 2 tissues, and therefore, 
the methyl mercury tissue RSL was used to screen methyl mercury results in tissues.  Methyl 
mercury was analyzed in Phase 1 surface water and sediments but was not included in the 
Phase 2 sampling programs for sediment and surface water.  Because the location-specific 
sediment datasets collected for the risk characterization for the majority of the human health 
receptors are based on the Phase 2 sediment data,  the conservative screening of total 
mercury to methyl mercury be conducted for the BHHRA.  
 
For all media, the noncarcinogenic chemical SLs were divided by ten to account for multiple 
noncarcinogenic chemicals that may be present (USEPA 1993). 
 

3.3.1.2 Screening Process  

As presented in Figure 3-13, the COPC screening steps are as follows: 

1. Eliminate chemicals that are essential nutrients, conventionals, or used for forensic 
analysis (see subsequent paragraph). 

2. Retain detected chemicals as COPCs that are known human carcinogens. 
3. Eliminate chemicals with a frequency of detection (FoD) less than 5%, unless the RLs 

are greater than the SL. 
4. Retain as COPCs chemicals with maximum detected concentrations exceeding their 

respective SLs. 
 
In Step 1, chemicals identified as conventional parameters or essential nutrients 
(e.g., ammonia, nitrates, nitrites, Kjeldahl nitrogen, calcium, iron, magnesium, sodium, and 
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potassium) were eliminated as COPCs (USEPA 1989).  Chemicals collected for forensic 
purposes, including the n-alkanes and isoprenoids, thiophenes, some of the PAHs, and 
alkylated PAHs were also eliminated as COPCs. 
 
In Step 2, any detected chemical that is a known Group A human carcinogen was retained as 
a COPC, regardless of its concentration, and will be further evaluated. 
 
In Step 3, for chemicals not identified as conventional parameters or essential nutrients in 
Step 1, an FoD screen was conducted by medium.  A chemical detected in less than 5% of the 
samples was eliminated as a COPC, unless the RL was above the SL.  If the RL exceeded the 
SL, then the chemical was identified as an uncertain COPC.   
 
In Step 4, the Study Area maximum detected concentrations for each chemical retained from 
Steps 1 through 3 for each media were compared to the selected SL.  A chemical with a 
maximum detected concentration above its SL was retained as a COPC.  Maximum 
concentrations based on non-detected constituents were evaluated at the RL.  A chemical 
without an SL was retained as an uncertain COPC. 
 
As a result of the screening process, the chemicals were placed into one of the following 
three categories: 

• COPC.  Only chemicals with an FoD greater than 5% and a maximum detected 
concentration above its SL were carried forward and evaluated further in this 
BHHRA.  In addition, all known human carcinogens detected in site media were 
retained as COPCs regardless of the FoD and availability of SLs for those chemicals. 

• Eliminated as COPC.  Chemicals with concentrations below their respective SLs or 
chemicals with an FoD less than 5% were eliminated as COPCs and are not evaluated 
in this BHHRA.  Chemicals with an FoD less than 5% and an RL greater than the SL 
were identified as uncertain COPCs.   

• Uncertain COPC.  Chemicals without an SL but with an FoD greater than 5% or 
chemicals with an FoD less than 5% but with an RL greater than their respective SLs 
are evaluated in the uncertainty section of this BHHRA. 
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3.3.2 COPCs by Media 

This section presents the results of the COPCs screen by media, following the procedures 
described in Section 3.3.1.  The COPC tables in this section include the minimum and 
maximum detected concentrations, location of the maximum detected concentration, the 
FoD, range of detection limits, and the SLs.  These tables also provide a short description of 
the result indicating whether a chemical is identified as a COPC, eliminated from further 
analysis, or identified as an uncertain COPC.  Chemicals identified as COPCs are evaluated 
further in Section 6, and uncertain COPCs are discussed in Section 7. 
 

3.3.2.1 Surface Sediment  

The chemicals identified as COPCs from potential direct exposure to the Study Area surface 
sediments are summarized in Table 3-13.  Of the 176 surface sediment chemicals screened, 
44 chemicals were identified as COPCs on the basis of the maximum concentration 
exceeding the SL or because the chemical is a USEPA-known carcinogen (Group A 
carcinogen; trichloroethene, and vinyl chloride).  Thirty-six chemicals were identified as 
uncertain COPCs in sediment because the FoD is less than 5%, but the RL exceeds the SL.  
One chemical (dimethyl phthalate) was identified as an uncertain COPC because the FoD 
was greater than 5%, but there is no SL for this chemical.  The remaining 95 chemicals were 
eliminated because either the maximum detected concentration was below its SL or the FoD 
was less than 5%.  Chemicals identified as uncertain COPCs are discussed further in 
Section 7.1.3.   
 

3.3.2.2 Surface Water 

The chemicals identified as COPCs from potential direct exposure to Study Area surface 
water are summarized in Table 3-14.  Of the 177 surface water chemicals screened, 
24 chemicals were identified as COPCs on the basis of the maximum concentration 
exceeding the SL.  Fifty-two chemicals were identified as uncertain COPCs because the FoD 
is less than 5%, but the RL exceeds the SL; these chemicals will be discussed further in 
Section 7.  The remaining 101 chemicals were eliminated because either the maximum 
detected concentration was below its SL or the FoD was less than 5%.   
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3.3.2.3 Tissue Biota  

The chemicals identified as COPCs from consumption of fish and crab are summarized by 
tissue type in Tables 3-15a through 3-15c.   
 

3.3.2.3.1 Striped Bass  

Of the 53 striped bass tissue chemicals screened, 15 chemicals were identified as COPCs on 
the basis of the maximum concentration exceeding the SL.  Inorganic arsenic was identified 
as a COPC because the chemical is a Group A carcinogen.  Seven chemicals were identified 
as uncertain COPCs because the FoD was less than 5%, but the RL exceeds the SL.  Lead was 
identified as an uncertain COPC because the FoD was greater than 5%, but there is no SL.  
The uncertain COPCs will be discussed further in Section 7.1.3.  The remaining 29 chemicals 
were eliminated because either the maximum detected concentration was below its SL or the 
FoD was less than 5%.   
 

3.3.2.3.2 White Perch  

Of the 53 white perch tissue chemicals screened, 12 chemicals were identified as COPCs on 
the basis of the maximum concentration exceeding the SL.  Seven chemicals were identified 
as uncertain COPCs because the FoD was less than 5%, but the RL exceeded the SL.  Lead 
was identified as an uncertain COPC because the FoD was greater than 5%, but there is no 
SL.  The uncertain COPCs will be discussed further in Section 7.1.3.  The remaining 
33 chemicals were eliminated because either the maximum detected concentration was 
below its SL or the FoD was less than 5%.   
 

3.3.2.3.3 Blue Crab 

Of the 53 blue crab tissue chemicals screened, 23 chemicals were identified as COPCs on the 
basis of the maximum concentration exceeding the SL.  Two chemicals were identified as 
uncertain COPCs because the FoD was less than 5%, but the RL exceeded the SL.  Lead was 
identified as an uncertain COPC because the FoD was greater than 5%, but there is no SL.  
The uncertain COPCs will be discussed further in Section 7.1.3.  The remaining 27 chemicals 
were eliminated because either the maximum detected concentration was below its SL or the 
FoD was less than 5%. 
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3.3.2.4 Ambient Air  

The chemicals identified as COPCs from exposure to ambient air at the Study Area are 
summarized in Table 3-16.  Of the 54 ambient air chemicals screened, 9 chemicals were 
identified as COPCs on the basis of the maximum concentration exceeding the SL or because 
the chemical is a Group A carcinogen (vinyl chloride).  Eight chemicals were identified as 
uncertain COPCs because the FoD was less than 5%, but the RL exceeded the SL.  Cis-1,2-
dichloroethene, 1,2-dichlorotetrafluoroethane, and 1,3,5-trimethylbenzene were identified 
as uncertain COPCs because the FoD was greater than 5%, but there is no SL for these 
chemicals.  The uncertain COPCs will be discussed further in Section 7.1.3.  The remaining 
34 chemicals were eliminated because either the maximum detected concentration was 
below its SL or the FoD was less than 5%. 
 
Furthermore, based on the air evaluation previously conducted as summarized in 
Section 3.1.2 and presented in Attachment C, on average, ambient air concentrations of all 
measured VOCs or PCBs in the Study Area were no higher than site-specific or regional 
background levels, nor were localized impacts to air quality in the Study Area found based 
on statistical analysis of upwind/downwind paired sampling stations.   
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4 EXPOSURE ASSESSMENT 

Identification of potentially exposed populations, pathways of exposure, and exposure media 
are important components of this BHHRA and serve as the basis for the exposure pathway 
CSM that has been developed for the Study Area.  According to USEPA (1989), an exposure 
assessment includes the following three primary tasks: 

• Characterization of the exposure setting.  This step includes identifying the 
characteristics of populations that can influence their potential for exposure, 
including their location and activity patterns, current and potential future land use 
considerations, and the possible presence of sensitive subpopulations. 

• Identification of exposure pathways.  Exposure pathways are identified for each 
population that may potentially be exposed to chemicals originating from the site. 

• Quantification of exposure.  The magnitude, frequency, and duration of exposure for 
each pathway are determined.  This step consists of estimating EPCs and calculation 
of chemical intakes.  

 
An important characteristic of the Study Area that impacts potential human exposures to the 
surface waters and sediments of Newtown Creek is the significant lack of public access to the 
Study Area.  Land adjacent to the Study Area is designated by NYC as one of NYC’s six 
SMIAs.  Access to the Study Area by the public is severely restricted on the land side by 
physical controls (e.g., fences) and security/surveillance controls operated by the industrial 
facilities around the Study Area.  As a result of the SMIA designation for the Study Area, 
these current land-side access restrictions are expected to continue in the future.  
 
Currently, there are only three public access areas along Newtown Creek (see Figure 2-4).  
These three areas are the Manhattan Avenue Park, the Newtown Creek Nature Walk, and 
the North Brooklyn Boat Club’s temporary boatyard (Anchor QEA 2012a).  These access 
areas are described in Section 2.3.1.  Additional details of these access areas are provided to 
clarify the opportunities for exposure to Newtown Creek surface water and sediment at these 
locations.  
 
The shoreline at Manhattan Avenue Park consists of vertical concrete bulkheads and metal 
railings that limit exposure to the surface waters and sediments of Newtown Creek.  There is 
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a lower concrete step (approximately 50 feet in length) with a metal ladder attached to the 
railing, which is used to launch canoes and kayaks from this location.  Lead-line 
measurements indicated that the depth to sediment from the water surface along this lower 
step was approximately 3 to 4 feet MLW.  The tidal amplitude measured within the 
Study Area indicates that diurnal tidal cycles have an amplitude from 4 to 6 feet 
(Anchor QEA 2013c) and, therefore, the water depths reported for MLW conditions are 
greater during higher tide conditions.  Exposure to surface water is possible during 
recreational boating activities, but no exposure to sediment is possible at this location for 
boaters because the depth of water at Manhattan Avenue Park prevents contact with 
Study Area surface sediments when boaters enter or exit their watercraft.   
 
The Newtown Creek Nature Walk provides access to the waterfront along Newtown Creek 
by the Newtown Creek WWTP; however, access to the waters of the creek is expressly 
prohibited by NYCDEP.  Along the Newtown Creek shoreline, there is a section of the 
Nature Walk that consists of a 5-foot-wide concrete slab that drops off 8 feet MLW to the 
sediments of Newtown Creek.  Exposure to surface waters is possible for people standing in 
the water at the steps at the Newtown Creek Nature Walk and recreational boaters using 
these steps to enter and exit watercraft.  Exposure to sediments by recreational users of the 
Nature Walk is not possible under these conditions because the depth of water at the 
Nature Walk prevents contact with Study Area surface sediments when boaters enter or exit 
their watercraft. 
 
The North Brooklyn Boat Club’s temporary boatyard comprises a canoe/kayak launching area 
that provides access to Newtown Creek via a ladder to a floating dock (approximate 
dimensions are 15 feet by 10 feet) where canoes and kayaks are tied up.  Lead-line 
measurements indicate that the sediments are located at a depth below the water surface of 
approximately 2 to 3 feet at MLW at the floating dock.  There is potential for surface water 
exposure to recreational boaters entering and exiting watercraft at this location.  There is no 
potential for surface sediment exposures to boaters entering and exiting watercraft at this 
location. 
 
Section 4.2 of this BHHRA provides details for all the receptors and exposure scenarios 
evaluated and includes construction workers and occupational and residential receptors that 
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may be exposed to overflow surface waters and overflow sediments during large flooding 
events.  Exposures to Study Area surface water and surface sediments may occur for these 
receptors outside of the public access areas discussed in this section. 
 
Photographs and descriptions of these three public access areas are included in 
Attachment D1 to provide additional visual documentation of the current conditions at 
these locations.   
 

4.1 Identification of Exposure Pathways 

Exposure pathways are defined as the routes through which chemicals may enter the human 
body.  To determine whether an exposure pathway is complete and, therefore, exposure can 
occur, the following four elements must be evaluated: 

• Source of chemical release 
• Release or transport mechanism (or media in cases involving media transfer) 
• Exposure point (a point of potential human contact with the contaminated 

exposure medium) 
• Exposure route (e.g., ingestion or dermal contact) at the exposure point 

 
If any of these elements are missing, the pathway is considered incomplete and exposure will 
not occur.  The definitions of all possible exposure pathway designations are as follows:   

• Complete Exposure Pathway – Quantitative Evaluation.  There is a source, a release 
and transport mechanism from a source, an exposure point where contact can occur, 
and an exposure route through which contact can occur.  These complete exposure 
pathways are quantitatively evaluated in this BHHRA. 

• Complete Exposure Pathway – Qualitative Evaluation.  There is a source, a release 
and transport mechanism from a source, an exposure point where contact can occur, 
and an exposure route through which contact can occur.  However, because of the 
low exposure potential for this exposure pathway, the pathway was evaluated 
qualitatively in this BHHRA. 

• Incomplete Exposure Pathway.  There is either no source, no release or transport 
mechanism from a source, no exposure point where contact can occur, and/or no 



 
 
  Exposure Assessment 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS 47 171037-01.01 

exposure route through which contact can occur for the given receptor.  Pathways 
considered incomplete were not evaluated further in this BHHRA. 

 

4.2 Identification of Potentially Exposed Human Populations 

Based on the current and future uses of the Study Area, five categories of recreational users, 
four categories of occupational users, one category of unauthorized users (sailboat users), and 
one flooding exposure scenario involving residents and occupational workers have been 
identified for quantification of risks for this BHHRA.  The potential exposures to Study Area 
media by unauthorized users (trespassers and homeless) are evaluated qualitatively in this 
BHHRA.  Potential exposures to residents living in adjacent neighborhoods, as well as 
potential future residents adjacent to Newtown Creek, are included in the recreational 
exposure scenarios being evaluated in this BHHRA.   
 
The following receptors were identified for quantitative evaluation of risks in this BHHRA: 

• Current/Future Recreational Boaters 
• Current/Future Swimmers/Bathers 
• Current/Future Recreational Anglers and Crabbers 
• Current/Future Shoreline Recreational Users 
• Future Plank Road Area Recreational Users 
• Current/Future Residents – Flooding Scenario 
• Current/Future Landside Workers  
• Current/Future Dockside Workers 
• Future Construction Workers at Hunter’s Point South 
• Current/Future General Construction Workers 
• Current/Future Occupational Workers – Flooding Scenario 
• Current/Future Sailboat Users 

 
This section discusses the human receptor categories included in the approved Phase 2 RI 
Work Plan Volume 1 (Anchor QEA 2014a).  The receptor categories and exposure pathways 
for these receptors are presented in the BHHRA exposure pathway CSM figures for current 
and future conditions (see Figures 4-1 and 4-2).  The BHHRA exposure pathway CSM figures 
describe potential contaminant sources, transport mechanisms, potentially exposed 
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populations, exposure pathways, and routes of exposure.  The exposure pathway designations 
as described in the preceding section are included in these exposure pathway CSM figures, 
and these exposure pathway CSM figures are used to memorialize the pathways that were 
agreed upon by the NCG and USEPA to be quantitatively, qualitatively, or not evaluated in 
this BHHRA.  
 
The identified receptors, exposure routes, exposure pathways, and the rationale for selection 
are summarized in Table 4-1 (which is formatted to be consistent with USEPA RAGS Part D 
Table 1).  A summary of each of the receptor categories and the exposure scenario associated 
with their activities in and adjacent to the Study Area is presented in the following sections.  
Specific and detailed information on the exposure parameters selected for each receptor and 
exposure medium are presented in Section 4.4.8. 
 
The inhalation of ambient air by human receptors is included in both of the exposure 
pathway CSMs under both surface water and sediment secondary sources, with the exposure 
route identified as the “inhalation of volatiles.”  This was done to be consistent with the 
exposure pathway CSM presented in the original USEPA-approved RI/FS Work Plan 
(AECOM 2011).  This exposure pathway is intended to evaluate the potential inhalation 
exposure due to volatilization of COPCs from surface waters to ambient air.  VOCs and PCBs 
were the contaminants of concern for inhalation exposure.  Although there may be some 
COPCs that partition from surface sediment to surface water, secondary transfer or 
volatilization from surface water to ambient air is required for this exposure pathway to be 
complete.  As presented in Table 3-13, the ambient air VOC COPCs evaluated in this 
BHHRA have low FoDs in surface sediments in the Study Area, ranging from an FoD = 0% 
for chloroform and carbon tetrachloride to an FoD = 17% for ethylbenzene.  Therefore, 
surface sediments are a minor contributor to the volatile COPCs that are present in surface 
waters and ambient air within the Study Area.  Additionally, the analysis presented in 
Attachment C, Section 3.4, spatially compared surface water concentrations of these COPCs 
to ambient air concentrations.  The locations where there were elevated detected 
concentrations of these COPCs in ambient air did not correspond to the locations where 
there were elevated concentrations of these COPCs in surface water.  Thus, the surface 
sediment and surface water data indicate that the concentrations of these COPCs in ambient 
air may represent localized upland sources rather than sources attributable to the Study Area.   
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4.2.1 Recreational User Category: Recreational Boaters 

The recreational boater receptor category includes individuals engaging in boating in the 
Study Area (canoeing, kayaking, and the use of other forms of personal watercraft).  Under 
current conditions, access for recreational boating activities in Newtown Creek is restricted 
to the three public access areas where canoes and kayaks can be launched within the 
Study Area (see Figure 2-4).  These public access points are located in areas where water 
depths are sufficient enough to prevent contact with submerged Study Area surface 
sediments when boaters are entering or exiting their watercraft (see photographs in 
Attachment D1).  Recreational boating activities have been observed in the Study Area, 
although it is unknown how much time boaters spend in the Study Area versus time spent in 
the adjacent East River during recreational boating trips.  The current access areas within the 
Study Area where recreational boaters can launch their personal watercraft are located in the 
lower portion of Newtown Creek.  The East River provides an alternative boating area that is 
much larger and allows for easier avoidance of commercial/industrial traffic (e.g., tugs and 
barges), scenic views of NYC, and access to NYC parks such as Hallet’s Cove that have 
amenities for recreational boaters such as canoe/kayak launching and landing areas, rest 
rooms, and parking.  This exposure scenario assumes conservatively that recreational boating 
trips are completed entirely within the Study Area and does not account for trips that may 
only be spending a portion of the trip in the Study Area.   
 
As shown in Figures 4-1 and 4-2, for the recreational boater user category, dermal contact 
with and incidental ingestion of surface water and the inhalation of ambient air are 
considered complete exposure pathways to be quantitatively evaluated.  For surface 
sediment, both dermal contact and incidental ingestion are considered complete exposure 
pathways but with low exposure potential, and these pathways will be qualitatively 
evaluated.  Dermal contact and incidental ingestion sediment exposures are expected to be 
infrequent and of limited duration for this user category because the depth of water at the 
public access points prevents contact with Study Area surface sediments when boaters enter 
or exit their watercrafts.  The conclusion that surface sediment exposures are expected to be 
infrequent for recreational boaters in the Study Area is supported by the findings of the Final 
Public Health Assessment for Newtown Creek that states that “observations and discussions 
with community representatives indicate that there are no places where recreational boaters 
come into contact with sediment” (NYSDOH 2014b).  The potential for future recreational 
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boater exposure to surface sediment was discussed with USEPA during both the March 27, 
2014 site visit and the subsequent technical discussion on April 4, 2014.  USEPA agreed that 
the construction of future canoe/kayak launch areas will require substantial modifications to 
existing shorelines and bulkheads, including the removal or capping of surface sediments at 
these locations, and as a result, future exposure to Study Area surface sediments will 
continue to be considered a complete exposure pathway with low exposure potential.   
 

4.2.2 Recreational User Category: Swimmers/Bathers 

Swimming and bathing are full immersion (primary contact) activities that USEPA and the 
CAG have reported to occur within the Study Area.  However, USEPA stated during the 
March 27, 2014 site visit that swimming likely occurs at night at two locations—at 
Manhattan Avenue Park and where the illegal boat was moored in English Kills, which has 
since been evicted by the NYC Fire Department (New York Post 2013).  USEPA reported 
that bathing by transients has been observed at Manhattan Avenue Park.  Bathing is defined 
as an activity that involves washing of an individual’s body by submerging all or part of the 
body in surface water.  It is expected that bathing activities occur at a much lower frequency 
and duration than swimming activities and will be covered under the exposure parameters 
selected for swimmers.  
 
Swimming and bathing activities are considered activities that are infrequent and of short 
duration within the Study Area.  This is supported by the findings of the Final Public Health 
Assessment for Newtown Creek that states that “NYSDOH does not have clear evidence that 
swimming in Newtown Creek is occurring” (NYSDOH 2014b).  As shown in Figures 4-1 and 
4-2, incidental ingestion and dermal contact with surface water and the inhalation of 
ambient air are considered complete exposure pathways to be quantitatively evaluated for 
this receptor.  For surface sediment, both dermal contact and incidental ingestion are 
incomplete exposure pathways for this receptor because the depth of water at the Manhattan 
Avenue Park and other areas where swimming/bathing activities may occur prevents contact 
with Study Area surface sediments while individuals are engaged in swimming and bathing.  
In addition, if surface sediment exposures were to occur while individuals are engaged in 
swimming and bathing activities, the sediment would be immediately washed off the skin 
due to the individual being in the water during these types of activities.  
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4.2.3 Recreational User Category: Recreational Anglers/Crabbers 

Recreational anglers could have access to the entire Study Area by fishing from kayaks or 
other boats, and limited access to portions of the Study Area for shoreline fishing.  As shown 
in Figures 4-1 and 4-2, ingestion of fish and shellfish is a complete exposure pathway to be 
quantitatively evaluated in this BHHRA for this receptor.  In addition, dermal contact with 
surface water and the inhalation of ambient air are considered complete exposure pathways 
for quantitative evaluation for recreational anglers and crabbers.  The incidental ingestion of 
surface water and sediment is considered a complete exposure pathway for qualitative 
evaluation because of the low exposure potential for this exposure pathway (see additional 
discussion in Section 4.4.8.3).  Dermal contact with Study Area surface sediments is 
considered an incomplete exposure pathways for this receptor because of the nature of the 
shoreline and lack of public access areas where exposures to surface sediments are possible 
while individuals are fishing or crabbing. 
 
It is important to note that there are many conditions present in and around Newtown Creek 
that influence the frequency and intensity of recreational angling and crabbing activities in 
the Study Area and therefore, add uncertainty to using the fish and crab consumption rates 
in this BHHRA (see Section 4.4.8.3).  These conditions are associated with access to the Study 
Area for fishing and crabbing, other nearby fishing and crabbing locations, as well as fish 
advisories and marine fishing regulations.  The contribution of these conditions to the 
uncertainty of the fish and crab consumption rates is discussed in Sections 7.2.7 and 7.4.2.   
 

4.2.4 Recreational User Category: Shoreline Recreational User 

Shoreline recreational users represent visitors to the waterfront of Newtown Creek that are 
not engaged in recreational boating, swimming, or angling/crabbing activities.  The activities 
included under this exposure scenario include walking, sitting, biking, walking pets, jogging, 
or attending classes or meetings at the access areas along the Study Area waterfront.  As 
discussed previously, there is very limited public access to Newtown Creek under current 
conditions.  Therefore, as shown in Figures 4-1 and 4-2, dermal contact with and incidental 
ingestion of surface water and sediment are an incomplete exposure pathway for current and 
future shoreline recreational users.  Only the inhalation of ambient air is a complete 
exposure pathway to be quantitatively evaluated for this receptor.   
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4.2.5 Recreational User Category: Plank Road Area Recreational Users 

Future recreational users of the planned Plank Road access area were identified as a user 
category that could potentially be exposed to Study Area surface water and surface sediments 
at this location.  The plan for the future clean-up of the Plank Road access area indicates that 
this area will be suitable for activities that are more upland based and could include hiking, 
wildlife viewing, walking pets, reading, and sitting but does not include boating, swimming, 
or other water-based activities.  The future planned development activities at this location 
include removal of invasive plants, landscaping of paths, planting native salt marsh species, 
shoreline debris removal, and building bird habitat structures.  Regardless of the planned 
development activities at this location, access to Study Area surface water and intertidal 
surface sediments will remain difficult.  The shoreline in this area has an uneven topography 
and is littered with broken concrete and remnants of riprap boulders necessary for shoreline 
stability.   
 
Notwithstanding the difficulty a visitor would have coming into contact with Study Area 
surface water and intertidal surface sediments at this location, a quantitative evaluation of 
potential exposure to Study Area surface water and intertidal sediment was completed for 
this user category.  However, based on the preceding discussion, it is assumed that the 
frequency of visits and contact with Study Area media will be low and that this contact will 
be limited to adults and adolescents.  Therefore, as shown in Figure 4-2, for intertidal surface 
sediment and surface water, dermal contact is considered a complete exposure pathway to be 
quantitatively evaluated for this receptor.  Ingestion of surface sediments is considered a 
complete exposure pathway to be quantitatively evaluated for this receptor and ingestion of 
surface water is considered a complete exposure pathway for qualitative evaluation.  The 
ingestion of surface water is considered appropriate for qualitative evaluation due to the low 
exposure potential for this exposure pathway because individuals recreating at the Plank 
Road access area are not swimming, boating, or involved in water-based recreational 
activities.  Exposures to surface water are likely limited to activities related to crossing 
inundated intertidal sediments while moving from one location to another in the lower 
intertidal portion of the access area.  The intensity of surface water exposures is considered 
insufficient to justify the quantitative evaluation of this exposure pathway.  Finally, the 
inhalation of ambient air is considered a complete exposure pathway for quantitative 
evaluation of this receptor.   
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4.2.6 Occupational User Category: Landside Workers 

Landside workers are workers at upland facilities adjacent to Newtown Creek.  As reported 
in the draft DAR (Anchor QEA 2012f), the predominant land use in the Newtown Creek 
area remains industrial with pockets of mixed-use, commercial, and residential 
developments.  The majority of the water frontage is developed for terminal and industrial 
purposes and occupied by large-lot, truck-dependent, heavy industrial operations.  
Prominent industries located on or near the creek as of 2007 were identified as 
electroplating, metal finishing, pharmaceutical manufacturing, industrial laundering, textile 
dying, photofinishing, paint/ink formulating, steel drum reconditioning, and scrap metal and 
recycling businesses (Anchor QEA 2012f).  The landside worker would be an employee at 
such industrial/commercial businesses who is outdoors during the business day and may be 
exposed to ambient air from the Study Area.  Therefore, as shown in Figures 4-1 and 4-2, 
exposure to ambient air is considered a complete exposure pathway for quantitative 
evaluation.  These workers do not come in contact with Study Area surface water or 
nearshore surface sediment, and therefore, potential exposures to the surface water and 
surface sediment of Newtown Creek are considered incomplete exposure pathways for this 
receptor group.   
 
Workers at facilities with active maritime operations may have some contact with surface 
water in addition to ambient air from the Study Area.  Employees at Sims Recycling 
Solutions place booms around barges and routinely net debris from surface water, even 
maintaining a small motorboat to assist in such operations.  Additionally, employees at 
Allocco Recycling Ltd. regularly tie and untie barges, pulling lines from the surface waters.  
Dermal exposures to surface water by these workers are expected to be more limited than 
those of the general construction worker (see Section 4.2.9) or boaters (see Section 4.2.10) 
and are not quantified separately. 
 

4.2.7 Occupational User Category: Dockside Workers 

Dockside workers are workers engaged in routine maintenance and minor repair activities on 
bulkheads or other shoreline structures.  Activities may include inspections of the integrity 
of bulkheads, fender piles, or outfalls; routine maintenance of pilings and bulkheads; and 
maintenance or repair of cleats, fender systems, or other structures required for berthing 
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vessels.  As shown in Figures 4-1 and 4-2, dockside workers may incidentally ingest or come 
into dermal contact with surface water and submerged nearshore sediments and inhale 
ambient air while engaged in occupational activities, and these are considered complete 
exposure pathways for quantitative evaluation.  Surface sediment exposure is limited to 
nearshore areas where water depths are 2 feet or less at MLW.  Although not evaluated 
separately, it is assumed that exposures to workers on barges, tug boats, and other 
commercial vessels is less than that of dockside workers and will not be quantitatively 
evaluated in this BHHRA.   
 

4.2.8 Occupational User Category: Construction Workers at Hunter’s 
Point South 

Workers involved in the construction of a planned canoe/kayak launch at this location were 
identified as a receptor category that could potentially be exposed to Study Area surface 
water and surface sediments for the duration of the construction project.  As shown in 
Figure 4-2, incidental ingestion and dermal contact with surface water and submerged 
nearshore sediments and inhalation of ambient air are complete exposure pathways for 
quantitative evaluation to future construction workers at this location.  This exposure 
scenario is only applicable for this limited portion of the Study Area that has been identified 
as the location of the future canoe/kayak launching area for the Hunter’s Point South 
Residential Development (NYCEDC 2015).  
 

4.2.9 Occupational User Category: General Construction Worker 

The General Construction Worker receptor category addresses workers involved in 
short-term construction or related activities that were observed in the Study Area and are 
outside of the narrow definition for the dockside worker (routine maintenance and repairs of 
bulkheads).  In addition, the U.S. Army Corps of Engineers (USACE) permit applications and 
pre-construction notifications for 2014 or 2015 work within Newtown Creek, and its 
tributaries were forwarded to Anchor QEA by USEPA and evaluated to determine if the 
work described for these projects is consistent with the definition of activities for this 
receptor.  A summary of observations of short-term construction activities and the USACE 
permits are presented in Tables D4-1 and D4-2 of Attachment D4.   
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The activities that were observed or permitted and that are evaluated for the general 
construction worker receptor include riprap replacement, building of offloading/loading 
docks, removal and replacement of riprap and bulkheads, planting of wetland vegetation, 
installation of new aeration pipes, and bank stabilization activities.  The duration of these 
projects vary considerably from a few days or weeks to 4 months for the longest duration.  
The construction projects are provided in Attachment D4, and the 4-month project duration 
was noted for the construction of a loading dock in English Kills and a USACE-permitted 
project related to the installation of the Paige Avenue seawall.   
 
As shown in Figures 4-1 and 4-2, incidental ingestion and dermal contact with surface water 
and submerged nearshore sediments and inhalation of ambient air are complete exposure 
pathways for quantitative evaluation for the general construction worker.  Surface sediment 
exposure is limited to nearshore areas where water depths are 2 feet or less at MLW, and the 
surface sediment dataset for the dockside worker and Hunter’s Point South construction 
worker was combined to calculate surface sediment EPCs for this receptor.   
 

4.2.10 Unauthorized User Category: Sailboat Users 

People visiting the sailboats illegally moored along the shoreline in the lower reaches of the 
Study Area were identified as a user category that could be exposed to upland soils/fill 
material behind the bulkheads that may have been impacted by Study Area surface water.  
The people visiting the sailboats are adults that do not live on the sailboats but visit the boats 
usually on weekends during the warmer months of the year.  These individuals may 
potentially be exposed to soil/fill material on the banks behind the bulkheads at this location 
while getting on and off the boats.  Exposure to surface water is considered a complete 
exposure pathway.  The people visiting sailboats may potentially be exposed to surface water 
from waves or wake splashing into the boats.  As shown in Figures 4-1 and 4-2, incidental 
ingestion and dermal contact with soil/fill material present behind bulkheads, dermal contact 
with surface water, and the inhalation of ambient air are considered complete exposure 
pathways for quantitative evaluation.  Ingestion of Study Area surface water is considered a 
complete exposure pathway with low exposure potential that was evaluated qualitatively.   
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Adolescents and children may also be visitors to these sailboats, but given the difficult 
conditions associated with entering/exiting the sailboats, any adolescents and children would 
be well supervised, and exposures to soil and surface waters would be of limited duration and 
frequency.  The risks to adolescents and children from exposures to soil, surface water, and 
ambient air were evaluated qualitatively.  
 
Exposures to impacted soils at this location are limited because most of the material present 
behind the bulkheads is composed of debris, such as broken bricks, broken concrete, and 
other large debris that limits exposure to soil, and people will be wearing shoes or other 
footwear as they walk across this area due to the amount of debris present.  As presented in 
Section 4.3.4 of the Phase 2 RI Work Plan Volume 1 (Anchor QEA 2014a), surface sediment 
samples collected adjacent to the areas where the sailboats are moored have been collected to 
serve as a surrogate to represent the soil/fill material present behind the bulkheads.  These 
sediment samples are used to evaluate incidental ingestion and dermal contact to the soil/fill 
material for these individuals.   
 

4.2.11 Flooding Scenario Category 

The potential for overflow flood waters and sediments impacting surrounding buildings, 
streets, and neighborhoods during flooding events was identified by USEPA as a significant 
concern.  The quantitative evaluation of people who could potentially be exposed to both 
overflow surface water and sediments is included in this BHHRA.  The people that may be 
potentially exposed to flood-related surface water and sediments were identified as residents 
and occupational workers present in the adjacent upland neighborhoods.  Occupational 
workers for the flooding scenario are defined as employees and owners of local businesses 
within the area exposed to overflow surface waters and sediments.  Exposures to overflow 
media by occupational workers are expected to occur at the location of the local businesses 
during and after the flood event. 
 
To evaluate the potential frequency of flood events in the Study Area, an analysis of 
National Oceanic and Atmospheric Administration (NOAA) surface water elevations over a 
20-year period (1994 to 2013) was conducted to determine the frequency of events where 
flood waters were observed above the average bank elevation of Newtown Creek.  Over this 
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20-year period, five events were identified during which water elevations were greater than 
the average bank elevation of Newtown Creek (see Attachment D2).  Flooding events have 
become more frequent in recent years, with four of the five noted flooding events being 
observed in 2010, 2011, and 2012 (two events related to Hurricane Sandy—October 29, 2012 
and October 30, 2012).  Additional evaluation of historical meteorological information 
indicates that not all flooding events are associated with hurricanes.  The 2011 flooding event 
was associated with Hurricane Irene (NOAA 2011), but the 2010 flooding event was noted as 
a “heavy rain and wind event” by NOAA (2010).  No information could be found on the 
earliest noted flooding event from 1996.   
 
The duration of flooding was also evaluated; the longest duration of overbank flow observed 
during this 20-year period was approximately 8 to 10 hours during Hurricane Sandy.  
Overflow water and sediments are in low-lying areas, and lower levels of residences and 
workplaces (e.g., basements) are likely to remain potentially available for exposure after the 
initial flood event subsides, until cleaned up or washed away by subsequent rain.   
 
Therefore, for this BHHRA, the upper-bound flooding frequency is assumed to be one flood 
event per year, which is reflective of the observed increase in flooding frequency noted over 
the last 4 years that the surface water elevations were evaluated (2010 through 2013).  
 
As shown in Figures 4-1 and 4-2, incidental ingestion and dermal contact with overflow 
water and sediments are considered complete exposure pathways for quantitative evaluation 
for residents and general occupational workers.  Inhalation of ambient air is considered a 
complete exposure pathway for qualitative evaluation.  The disturbance of sediment and 
water during flooding could lead to greater emissions of volatile chemicals from those media 
than would occur under calmer weather conditions.  However, the potential increase in air 
concentrations during flood events is uncertain and such events are expected to be 
infrequent and limited in duration.  A discussion of additional uncertainties in the evaluation 
of the flooding scenario is presented in Section 7.2.4. 
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4.2.12 Unauthorized User Category: Trespassers and Homeless 

This category includes trespassers and homeless persons present in the vicinity of the 
Study Area.  There is limited access to the Study Area by trespassers and homeless 
populations because of the heavy industrial nature of the shoreline within the Study Area 
and existing security controls at facilities adjacent to Newtown Creek.  Exposures to 
environmental media within the Study Area are expected to be very infrequent and of 
limited duration, both currently and in the future.  Evaluating cancer risks and noncancer 
hazards to such transient populations quantitatively is difficult because of the high degree of 
uncertainty associated with these exposures.  Therefore, potential exposure to surface water, 
surface sediment, fish, and crab tissue from the Study Area to these unauthorized users will 
be addressed qualitatively in the uncertainty section of this BHHRA.  This qualitative 
evaluation will also include the homeless people observed in the upper reaches of 
English Kills that were identified as a location-specific data gap during the March 27, 2014 
site visit with USEPA.   
 

4.3 Calculation of Exposure Point Concentrations 

To quantify exposures to COPCs by human receptors, an EPC is calculated to provide an 
estimate of the concentration of the COPC at the exposure point or points over the exposure 
period for each receptor.  The EPC is the concentration term for each media in the intake 
equations that are presented in Section 4.4.  EPCs are calculated using the method described 
in Section 3.2.5.  Sections 4.3.1 through 4.3.4 describe the datasets that were used to calculate 
EPCs for this BHHRA and the tables where this information is presented. 
 

4.3.1 Surface Sediment 

EPCs for Study Area surface sediments were calculated using either user category-specific 
surface sediments collected during the Phase 2 RI sampling program or a combined Phase 1 
and Phase 2 RI sediment dataset that also includes the National Grid (GEI 2009a; 
National Grid 2010) sediment dataset, as discussed in Section 3.1.2.   
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The category-specific surface sediment datasets were collected from nearshore, shallow 
(water depth less than 2 feet at MLW) sediments in specific areas that were selected to 
represent the potential sediment exposures for each user category.  As presented in the 
Phase 2 RI Work Plan Volume 1 (Anchor QEA 2014a), the following were these 
user-specific sediment datasets: 

• Nearshore sediments collected adjacent to facilities with observed overwater activities 
to evaluate potential sediment exposures to dockside workers 

• Nearshore sediments collected at the proposed Plank Road access area to evaluate 
potential sediment exposures to recreational users at this area 

• Nearshore sediments collected at the future location of a canoe/kayak launch at the 
Hunter’s Point South residential development to evaluate potential exposures to 
workers constructing this canoe/kayak launch 

• Nearshore sediments collected for the dockside workers and Hunter’s Point South 
construction workers, combined to evaluate potential exposures to the general 
construction worker 

• Nearshore sediments collected by the illegally moored sailboats to serve as a 
surrogate for soils present behind the bulkheads to evaluate potential exposures to 
sailboat users 

 
These receptors are assumed to only be in shallow nearshore areas with surface sediment 
present at water depths of less than 2 feet at MLW.  The EPCs calculated for dockside 
workers represent current and likely future facility locations where workers may contact 
shallow sediment while conducting routine maintenance on bulkheads.   
 
The combined Phase 1 and Phase 2 sediment dataset (including the National Grid sediment 
data) was used to evaluate potential exposures to nearby residents and occupational workers 
under the flooding scenario.  This represents overflow sediment materials assumed to be 
transported to nearby adjacent upland areas during flooding events.   
 
EPCs are presented in Table 4-2 for the combined Phase 1 and Phase 2 sediment dataset and 
in Tables 4-3 through 4-7 for the user category sediment datasets.  
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4.3.2 Surface Water 

EPCs for surface water were calculated using the combined Phase 1 and Phase 2 surface 
water dataset, as discussed in Section 3.1.2.2.  This surface water dataset was used for all 
receptors for which surface water was identified as a complete exposure pathway.  EPCs for 
surface water are presented in Table 4-8.  
 

4.3.3 Fish and Shellfish Tissue 

EPCs for Study Area tissue were calculated using composite tissue samples collected from the 
fishing zones, following the procedures presented in Section 4.4.5.2 of the Phase 2 RI Work 
Plan Volume 1 (Anchor QEA 2014a).  EPCs for reference area tissues were calculated using 
composite samples collected from the four reference areas combined, following the 
procedures presented in Section 4.4.5.2 of the Phase 2 RI Work Plan Volume 1 (Anchor QEA 
2014a).   
 
For striped bass and white perch tissue, fillet data were used to calculate EPCs.  For blue 
crab, muscle and hepatopancreas tissue were combined to calculate EPCs.  EPCs for each 
tissue type are presented in Tables 4-9 through 4-11. 
 

4.3.4 Ambient Air 

EPCs for ambient air were calculated using the Phase 1 RI field program data, including all 
24 ambient air sampling locations that include the six on-water locations and nine pairs of 
on-shore locations, as described in Section 3.1.2.2.  These EPCs were used to evaluate 
potential ambient air exposures for all receptors with a complete inhalation exposure 
pathway.  Ambient air EPCs are presented in Table 4-12. 
 

4.4 Estimation of Chemical Intake 

A chemical may be incorporated into the body through ingestion, absorption, or inhalation.  
For ingestion and absorption exposure routes, the dose is defined as the amount of a chemical 
that is ingested or absorbed by the body and is expressed in units of milligrams of chemical 
per kilogram of body weight per day (mg/kg-day).  For the inhalation exposure route, the 



 
 
  Exposure Assessment 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS 61 171037-01.01 

exposure concentrations were used; these are set equal to the concentrations of chemicals in 
ambient air, in units of µg/m3. 
 
The dose is calculated differently when evaluating carcinogenic effects than when evaluating 
noncancer effects.  Each is described as follows: 

• Carcinogenic effects.  The dose is based on the estimated exposure duration, 
extrapolated over an estimated 70-year lifetime, representing the lifetime average 
daily intake (LADI).  This is consistent with the cancer slope factors (SFs), which are 
based on lifetime exposures, and on the assumptions that the risk of carcinogenic 
effects is cumulative and continues even after exposure has ceased. 

• Noncancer effects.  The dose is averaged over the estimated exposure period and is 
expressed as a chronic daily intake (CDI).  The CDI is used to represent the potential 
for adverse health effects over the period of exposure. 

 
Appropriate age classes were selected for each exposure scenario from the following three 
categories: adults (greater than 18 years of age), adolescents (7 to 18 years of age), and 
children (infants and young children 0 to 6 years of age).  For the receptor classes that 
included exposure of children, who were identified as a sensitive age class, cancer risks were 
calculated for the age class individually and for combined exposures from childhood through 
adult.  This was done to account for the increased exposure and susceptibility associated with 
childhood exposures.  For noncancer hazards, which do not average exposures over a lifetime 
of exposure, the hazard estimates for children alone provide the evaluation of this sensitive 
age class. 
 
CERCLA-based Human Health Risk Assessment (HHRA) exposure assessments are 
conducted for both the reasonable maximum exposure (RME) and central tendency exposure 
(CTE), considering both current and future land use conditions (USEPA 1989).  The RME is 
defined as the highest exposure that is reasonably expected to occur at a site but that is still 
within the range of possible exposures.  High-end estimates are used and are based on 95th or 
90th percentiles for sensitive exposure parameters (such as those related to contaminant 
concentrations in exposure media, contact rate, exposure frequency, and duration) and 
average values for other variables.  The CTE is defined as a more typical (or average) estimate 
of exposure.  Mean or 50th percentile values are used to quantify exposures under the CTE 
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scenario.  If mean or 50th percentile values are not available, 50% of the RME is used to 
represent the CTE scenario.   
 
Sections 4.4.1 through 4.4.7 provide the equations used to calculate exposure.  These are 
followed by a discussion of the selection of parameter values.  For all exposure parameters, 
the rationale for the selection of each RME and CTE value is presented in Tables 4-13 
through 4-30 and discussed in the following sections. 
 

4.4.1 Incidental Ingestion of Sediment 

The following equation was used to calculate intake doses associated with the incidental 
ingestion of sediment.   
 

𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝐿𝐿𝐿𝐿𝐶𝐶𝐶𝐶 =
𝐶𝐶𝑠𝑠×𝐶𝐶𝐶𝐶1×𝐶𝐶𝑅𝑅𝐼𝐼×𝐸𝐸𝐶𝐶×𝐸𝐸𝐶𝐶

𝐵𝐵𝐵𝐵×𝐿𝐿𝐴𝐴
 

 
where: 
Cs = chemical concentration in sediment (milligram per kilogram [mg/kg]) 
CF1= conversion factor 1 (10-6 kilogram per milligram [kg/mg]) 
IRS = ingestion rate of sediment (milligram per day [mg/day]) 
EF = exposure frequency (days per year) 
ED = exposure duration (years) 
BW = body weight (kilogram [kg]) 
AT = averaging time (days) 
 
This BHHRA has incorporated the USEPA-recommended Default Relative Bioavailability 
Factor for arsenic of 60% in calculating the CDI and LADI for incidental ingestion of arsenic 
in sediment (USEPA 2012).  This factor was only applied to the sediment ingestion pathway 
for arsenic and accounts for the differences in bioavailability of a contaminant between the 
medium of exposure (soil/sediment) and the media associated with the toxicity value 
(e.g., the arsenic toxicity values are derived from drinking water studies).  
 



 
 
  Exposure Assessment 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS 63 171037-01.01 

4.4.2 Dermal Contact with Sediment 

The following equation was used to calculate intake doses associated with dermal contact 
with sediment.  For the sailboat user receptor, this equation was also used to calculate intake 
doses associated with the dermal contact of soil.   
 

𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝐿𝐿𝐿𝐿𝐶𝐶𝐶𝐶 =
𝐶𝐶𝑠𝑠×𝐶𝐶𝐶𝐶1×𝐼𝐼𝐿𝐿×𝐿𝐿𝐶𝐶×𝐿𝐿𝐵𝐵𝐼𝐼×𝐸𝐸𝐶𝐶×𝐸𝐸𝐶𝐶×𝐸𝐸𝐸𝐸

𝐵𝐵𝐵𝐵×𝐿𝐿𝐴𝐴
 

 
where: 
Cs = chemical concentration in sediment (mg/kg) 
CF1 = conversion factor 1 (10-6 kg/mg) 
SA = skin surface area available for contact (square centimeter [cm2]) 
AF = soil-to-skin adherence factor (milligram per square centimeter per event [mg/cm2-
event]) 
ABS = dermal absorption factor (unitless) 
EF = exposure frequency (days per year) 
ED = exposure duration (years) 
EV = event frequency (events per day) 
BW = body weight (kg) 
AT = averaging time (days) 
 
The dermal absorption factor (ABS) term provides chemical-specific dermal absorption 
factors for sediment contact.  Table 4-31 presents the ABS values used in this BHHRA 
(USEPA 2004).  The default SVOC ABS value of 0.1 and the TCDD ABS value of 0.03 used in 
this BHHRA is consistent with USEPA guidance (USEPA 2004).   
 

4.4.3 Ingestion of Surface Water 

The following equation was used to calculate intake doses associated with the incidental 
ingestion of surface water.   

𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝐿𝐿𝐿𝐿𝐶𝐶𝐶𝐶 =
𝐶𝐶𝑤𝑤×𝐶𝐶𝐶𝐶1×𝐶𝐶𝑅𝑅𝐵𝐵×𝐸𝐸𝐴𝐴×𝐸𝐸𝐶𝐶×𝐸𝐸𝐶𝐶

𝐵𝐵𝐵𝐵×𝐿𝐿𝐴𝐴
 

 
where: 
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CW = chemical concentration in surface water (microgram per liter [µg/L]) 
CF1 = conversion factor 1 (10-3 milligram per microgram [mg/µg]) 
IRW = ingestion rate of water (liter/hour) 
ET = exposure time (hours/day) 
EF = exposure frequency (days per year) 
ED = exposure duration (years) 
BW = body weight (kg) 
AT = averaging time (days) 
 

4.4.4 Dermal Contact with Surface Water 

The following equations were used to calculate intake doses associated with dermal contact 
with surface water.   
 

𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝐿𝐿𝐿𝐿𝐶𝐶𝐶𝐶 =
𝐶𝐶𝐿𝐿𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒×𝐼𝐼𝐿𝐿×𝐸𝐸𝐸𝐸×𝐸𝐸𝐶𝐶×𝐸𝐸𝐶𝐶

𝐵𝐵𝐵𝐵×𝐿𝐿𝐴𝐴
 

 
Where DAevent for organics when the event duration is less than or equal to t*: 
 

𝐶𝐶𝐿𝐿𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 = 2×𝐶𝐶𝐿𝐿×𝐾𝐾𝑝𝑝×𝐶𝐶𝑊𝑊×�
6×Ʈ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒×𝑡𝑡𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

𝜋𝜋
×𝐶𝐶𝐶𝐶1×𝐶𝐶𝐶𝐶2 

 
Where DAevent for organics when the event duration is greater than t*: 
 

𝐶𝐶𝐿𝐿𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 = 𝐶𝐶𝐿𝐿×𝐾𝐾𝑝𝑝×𝐶𝐶𝑊𝑊× ��
𝑡𝑡𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒
1 + 𝐵𝐵

� + 2Ʈ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 �
1 + 3𝐵𝐵 + 3𝐵𝐵2

(1 + 𝐵𝐵)2 ��×𝐶𝐶𝐶𝐶1×𝐶𝐶𝐶𝐶2 

Where DAevent for inorganics: 
 

𝐶𝐶𝐿𝐿𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 = 𝐾𝐾𝑝𝑝×𝐶𝐶𝑊𝑊×𝑡𝑡𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
 
where: 
DAevent = dermally absorbed dose per event (mg/cm2-event) 
SA = skin surface area available for contact (cm2) 
EV = event frequency (events per day) 
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EF = exposure frequency (days per year) 
ED = exposure duration (years) 
BW = body weight (kg) 
AT = averaging time (days) 
FA = fraction absorbed water 
Kp = dermal permeability coefficient (cm/hour) 
Cw = chemical concentration in surface water (µg/L) 
Ʈevent = lag time per event (hours/event) 
tevent = event duration (hours/event) 
CF1 = conversion factor 1 (10-3 mg/µg)  
CF2 = conversion factor 2 (10-3 liter per cubic centimeter [L/cm3]) 
B = relative contribution of permeability coefficient 
 
Consistent with USEPA RAGS D Guidance (USEPA 2001), “dermal worksheets” that present 
the chemical-specific parameters and intermediate variables for calculating the absorbed dose 
per event for dermal surface water exposures are provided in Tables E1-1 through E1-3 in 
Attachment E1.  In addition, consistent with USEPA RAGS E Guidance (USEPA 2004), risk 
characterization spreadsheets for the recreational boater and swimmer/bather receptor 
categories related to dermal surface water exposures that provide an uncertainty analysis for 
COPCs for which the estimates for the “dermal permeability coefficient” (Kp) are outside the 
effective predictive domain of the model used to estimate this key coefficient are provided in 
Attachment E2 (see Tables E2-1 through E2-3).  These tables are discussed further in 
Section 7.2.10. 
 

4.4.5 Consumption of Fish/Crab 

The following equation was used to calculate intake doses associated with the consumption 
of fish and crab tissue. 
 

𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝐿𝐿𝐿𝐿𝐶𝐶𝐶𝐶 =
𝐶𝐶𝑓𝑓×𝐶𝐶𝐶𝐶1×𝐶𝐶𝑅𝑅𝐶𝐶×𝐶𝐶𝐶𝐶×(1 − 𝐿𝐿𝑜𝑜𝐿𝐿𝐿𝐿)×𝐸𝐸𝐶𝐶×𝐸𝐸𝐶𝐶

𝐵𝐵𝐵𝐵×𝐿𝐿𝐴𝐴
 

 
where: 
Cf = chemical concentration in fish or crab tissue (mg/kg; wet-weight basis) 
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CF1 = conversion factor 1 (10-3 kg/g) 
IRF = ingestion rate of fish or crab (grams per day; wet-weight basis) 
FI = fraction ingested from site 
Loss = cooking loss (g/g) 
EF = exposure frequency (days per year) 
ED = exposure duration (years) 
BW = body weight (kg) 
AT = averaging time (days) 
 

4.4.6 Inhalation of Ambient Air 

The following equation was used to calculate the exposure concentration (EC) associated 
with the inhalation of ambient air.  
 

𝐸𝐸𝐶𝐶 =
𝐶𝐶𝑎𝑎×𝐸𝐸𝐴𝐴×𝐸𝐸𝐶𝐶×𝐸𝐸𝐶𝐶

𝐿𝐿𝐴𝐴
 

 
where: 
Ca = chemical concentration in air (µg/m3) 
ET = exposure time (hours/day) 
EF = exposure frequency (days per year) 
ED = exposure duration (years) 
AT = averaging time (hours) 
 

4.4.7 Calculation of Intake for Mutagenic COPCs 

Certain carcinogens are identified as operating via a mutagenic mode of action.  To account 
for susceptibility of infants and young children to exposure to mutagenic chemicals, USEPA 
recommends that age-dependent adjustment factors (ADAFs) be used for carcinogenic 
compounds having a mutagenic mode of action (USEPA 2005b).  The ADAFs are used to 
adjust the intake values for each media that an infant or child may be exposed to.  These 
adjustments reflect the potential for early-life exposures to make a greater contribution to 
cancers appearing later in life.  
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The ADAFs recommended for use by USEPA for carcinogens operating under a mutagenic 
mode of action are as follows: 

• For exposures before 2 years of age, a 10-fold adjustment 
• For exposures between 2 and less than 16 years of age, a 3-fold adjustment 
• No adjustment for individuals of greater than 16 years of age 

 
The COPCs evaluated in this BHHRA that are characterized as exhibiting a mutagenic mode 
of action are: 1) carcinogenic PAHs in surface water, surface sediment, striped bass fillets, 
and blue crab combined muscle and hepatopancreas tissue; and 2) trichloroethylene and 
vinyl chloride in sediment (Phase 1 RI sediment), surface water, and ambient air.   
 

4.4.8 Population-Specific Exposure Assumptions 

The following subsections present the exposure parameters used in this BHHRA to calculate 
chemical intakes for each receptor population quantitatively evaluated in this BHHRA.  
Site-specific values were not available for many of the exposure scenarios evaluated in this 
BHHRA.  Therefore, default values representative of the general United States population or 
values representing best professional judgement based on knowledge of the Study Area or 
regional precedents were used.  The following are exposure parameters that were used in this 
BHHRA that are based on standard default CERCLA default parameters, when applicable: 

• Adult and child body weights 
• Worker exposure frequencies 
• Resident and worker exposure duration 
• Worker time for air and soil/sediment exposures 
• Lifetime length in years (USEPA 2014a) 

 
In addition, default soil ingestion rates are used as sediment ingestion rates in this BHHRA 
because there are no default sediment ingestion rates recommended by USEPA CERCLA risk 
assessment guidance for residential, occupational, or recreational exposure scenarios.  The 
uncertainties in the use of soil ingestion rates as estimates of sediment ingestion rates are 
discussed in Section 7.2.2. 
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The exposure parameters that were not based solely on standard default CERCLA exposure 
factors are presented and discussed in Sections 4.4.8.1 through 4.4.8.11.   
 
All exposure parameters that were used to estimate cancer risks and noncancer hazards in 
this BHHRA are presented in Tables 4-13 through 4-21 for the RME scenario and 
Tables 4-22 through 4-30 for the CTE scenario.  These tables are presented in the RAGS D 
format, consistent with USEPA CERCLA Guidance (USEPA 2001).  The exposure parameters 
represent potential exposures at specific locations within the Study Area, consistent with the 
user categories previously discussed. 
 

4.4.8.1 Recreational Boaters 

There is no site-specific information on the frequency of recreational boating activities 
within the Study Area.  The RME exposure frequency for recreational boaters is assumed to 
be 1 day per week during the 6-month period from May through October, and the CTE 
exposure frequency is assumed to be one-half of the RME frequency.  Thus, exposure 
frequency for recreational boaters is assumed to be 26 days per year for the RME scenario 
and 13 days per year for the CTE scenario.   
 
An exposure time of 2.5 hours was used for the RME scenario based on duration of canoe and 
kayak trips led by the North Brooklyn Boat Club (North Brooklyn Boat Club 2015), as well as 
best professional judgment based on the length of time that could be spent boating 
considering the 3.8-mile length of the Study Area.  An exposure time of 1.25 hours is 
assumed for the CTE scenario.  The same RME and CTE parameter values for exposure 
frequency and exposure time parameters were used to evaluate inhalation exposures to the 
recreational boater.   
 
A surface water ingestion rate of 0.011 liter per hour was used for the RME scenario based on 
the 95% UCL of water ingested during canoeing and kayaking activities for both adults and 
adolescents (USEPA 2011).  For the CTE scenario, a surface water ingestion rate of 0.004 liter 
per hour, based on the mean water ingestion rate for canoeing and kayaking activities, was 
used (USEPA 2011).   
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Dermal absorption from surface water was evaluated under the assumption that boaters 
would be exposed to splash and spray while paddling, that clothing worn while boating 
would get wet and stay wet during the trip, and that surface water exposure may occur as 
boaters enter and exit watercraft.  The skin surface area for adults of 12,680 cm2, representing 
the mean values for head, arms, hands, legs, and feet, was used for the RME and CTE 
scenarios.  For adolescents, a skin surface area value of 8,980 cm2, based on mean values for 
each age group represented by adolescents for head, arms, hands, legs, and feet, was used for 
the RME and CTE scenarios (USEPA 2011).   
 
RME and CTE exposure parameters for the recreational boater are presented in Tables 4-13, 
4-16, 4-22, and 4-25. 
 

4.4.8.2 Swimmers/Bathers 

There is no site-specific information on the frequency of swimming and bathing activities 
within the Study Area.  As noted in Section 4.2.2, swimming and bathing are considered 
infrequent, short-duration activities within the Study Area.  The RME exposure frequency is 
assumed to be 1 day per week during the 4 months of June, July, August, and September, and 
the CTE exposure frequency is assumed to be one-half of the RME frequency.  Thus, 
exposure frequency for swimmers is assumed to be 17 days per year for the RME scenario 
and 9 days per year for the CTE scenario.  The RME exposure time is assumed to be 0.5 hour 
per day given the nature of the Study Area where swimming can occur.  The CTE exposure 
time is assumed to be 0.25 hour.  The same RME and CTE parameter values for exposure 
frequency and exposure time parameters were used to evaluate inhalation exposures to the 
swimmer/bather.  Bathing activities within the Study Area are assumed to be less frequent 
and of lower duration than swimming activities and are covered under the exposure 
parameters used for swimmers.   
 
The RME surface water ingestion rate for swimming and bathing activities was 0.07 liter per 
hour and 0.12 liter per hour for adults and adolescents, respectively.  These ingestion rates 
are the recommended upper percentile values for ingestion of water while swimming 
(USEPA 2011).  The CTE surface water ingestion rate was 50% of the RME parameter value 
for surface water ingestion.   
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Swimming and bathing are full-immersion, primary contact activities, and for dermal 
exposures, the default full-body skin surface area for adults of 20,900 cm2 (USEPA 2014a) was 
used for both the RME and CTE exposure scenarios.  For adolescents, a skin surface area of 
15,033 cm2 was used based on mean values for the age classes included for this receptor 
(USEPA 2011) for both the RME and CTE exposure scenarios.   
 
RME and CTE exposure parameters are presented in Tables 4-13, 4-16, 4-22, and 4-25 for the 
swimmer/bather receptor.   
 

4.4.8.3 Recreational Anglers/Crabbers 

There is no site-specific information available for fish and crab consumption rates for 
recreational anglers within the Study Area.  This BHHRA uses the RME and CTE fish and 
crab consumption rates (USEPA 2015c) presented in Tables 4-15 and 4-24, respectively, for 
all of the age classes considered for this exposure pathway.  The fish consumption rates are 
26 grams per day for adults, 17 grams per day for adolescents, and 9 grams per day for 
children under the RME scenario, and 8 grams per day for adults, 5.3 grams per day for 
adolescents, and 2.7 grams per day for children under the CTE scenario.  These fish 
consumption rates were recommended in the 1997 Exposure Factors Handbook (USEPA 
1997a) and are based on studies still identified as key studies in the 2011 edition of the 
Exposure Factors Handbook (USEPA 2011).  The studies were conducted in this general 
region of the country (i.e., New York, Maine, and Michigan) and are therefore relevant to 
the site.  The values are similar to, and lower than, fish consumption rates available from 
other regional studies (e.g., Burger 2002, Connelly et al. 1992). 
 
The crab consumption rates are 20.9 grams per day for adults, 14 grams per day for 
adolescents, and 7 grams per day for children under the RME scenario, and 3 grams per day 
for adults, 2 grams per day for adolescents, and 1 gram per day for children under the CTE 
scenario.  These crab consumption rates are based on blue crab consumption rate data from a 
survey conducted in the Newark Bay Complex (Burger 2002), as analyzed by USEPA for the 
Lower Passaic River Study Area (LPRSA) Site in New Jersey.  USEPA obtained the raw data 
used by Burger (2002), removed outliers, and identified the 90th percentile and 50th 
percentile crab consumption rates.  Within these calculations, USEPA applied an average 
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edible weight of 45 grams per crab (instead of the 70 grams assumed in Burger 2002) based 
on crabs from the LPRSA and from the area of the Newark Bay Complex (Horwitz et al. 
2006). 
 
There are uncertainties associated with the assumptions used by USEPA in deriving the fish 
and crab consumption rates used in this BHHRA.  These are further discussed in 
Section 7.2.7. 
 
There is also no site-specific information on the frequency of recreational angling or 
crabbing activities within the Study Area.  Therefore, this BHHRA uses an assumed RME 
exposure frequency of 1 day per week during the 6-month period from May through October 
and an assumed CTE exposure frequency of one-half of the RME frequency.  Thus, exposure 
frequency for recreational anglers and crabbers is assumed to be 26 days per year for the 
RME scenario and 13 days per year for the CTE scenario, which is consistent with other 
recreational use scenarios included in this BHHRA.  As noted in Section 4.2.3, there are a 
variety of conditions that influence the angling and crabbing activities in the Study Area and 
therefore, contribute to the uncertainty associated with the use of the  fish and crab 
consumption rates in the BHHRA.  These uncertainties are discussed in Sections 7.2.7 
and 7.4.2.  
 
In addition, for the CTE scenarios for fish consumption, chemical-specific cooking loss 
estimates were included in the calculations of cancer risks and noncancer hazards.  In fish, 
contaminant losses from cooking may be a function of the cooking method (i.e., baking, 
frying, or broiling), cooking duration, temperature during cooking, preparation techniques 
(i.e., trimmed versus untrimmed or with or without skin), lipid content of the fish, fish 
species, magnitude of contamination in the raw fish, and the extent to which lipids released 
from tissue during cooking are consumed.  A detailed evaluation of cooking loss estimates is 
presented in the Baseline Human Health Risk Assessment – Recommended Fish and Crab 
Consumption Rates report that is included as part of Attachment D3, and a summary that 
describes the cooking loss values and rationale for selection used in this BHHRA are 
presented in this section.   
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To establish cooking loss values for the tissue COPCs evaluated in the BHHRA, cooking loss 
values were reviewed from the available literature.  USEPA (2000) provides a comprehensive 
summary of studies that have been conducted to evaluate fish preparation and cooking 
methods for a variety of species and contaminants.  Although reported cooking losses vary 
considerably among the numerous studies summarized by USEPA, appropriate representative 
cooking loss values can be determined based on the distribution of the findings.  The CTE 
scenario is meant to reflect a mean exposure condition, and consistent with USEPA guidance, 
the 50th percentile cooking loss estimates from the studies presented in USEPA (2000) were 
used.  The cooking loss values for the following chemicals were used: 

• Dioxin/furans = 54% 
• PCBs = 32% 
• Dieldrin = 29% 
• Chlordanes = 33% 
• Dichlorodiphenyldichloroethane (DDD) = 30% 
• Dichlorodiphenyldichloroethylene (DDE) = 32% 
• Heptachlor Epoxide = 37% 

 
For tissue COPCs that did not have cooking loss values available, no assumptions of cooking 
loss were made in the CTE risk characterization calculations. 
 
For crabs, exposure to the contaminant depends not only on the specific part of the crab 
consumed, but also on the method of cooking.  No specific cooking method can be relied on 
to reduce contaminant levels in crab due to the assumption that crabs are cooked whole, 
even if the hepatopancreas is not eaten.  Exposure to contaminants may still occur if the crab 
is cooked before the hepatopancreas is removed and if the liquid used to boil the crab is used 
in juices, sauces, bisques, or soups.  Therefore, cooking losses for crabs are assumed to be 0% 
for all tissue COPCs. 
 
For dermal exposures to surface water during angling/crabbing activities, the skin surface 
area available for contact for the RME and CTE scenarios is assumed to be 3,735 cm2 for 
adults and 2,834 cm2 for adolescents, which is based on the values for arms and hands.  This 
was based on the assumption that surface water exposures would be limited to arms and 
hands because the angler/crabber reaches into the water to retrieve gear and fish or crabs 
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from the Study Area.  The RME parameter value for event duration during which dermal 
exposure to surface water could potentially occur is assumed to be 1 hour per event, which 
represents the portion of the time spent angling/crabbing that would involve active retrieval 
of gear, fish, or crabs.  To evaluate inhalation exposures, the RME exposure time is assumed 
to be 3.7 hours for adults and 3.0 hours for adolescents, which is based on the mean time 
spent in outdoor recreation.  The CTE parameter value for event duration for exposures to 
surface water and exposure time for inhalation exposures is assumed to be 50% of the RME 
values for these parameters. 
 
RME and CTE exposure parameters are presented in Tables 4-13, 4-15, 4-16, 4-22, 4-24, and 
4-25 for the recreational angler/crabber receptor.   
 

4.4.8.4 Shoreline Recreational Users 

There is no site-specific information on the frequency of general shoreline recreational 
activities within the Study Area.  Shoreline recreational visitors are involved in general 
recreational activities (as described in Section 4.2.4) along the shoreline of Newtown Creek.  
The RME exposure frequency is assumed to be 26 days per year based on the assumption of 
1 day per week for 6 months (May through October).  The CTE scenario value for exposure 
frequency is assumed to be 13 days per year.  The RME event duration for adults was 3.7 
hours, based on the mean time spent in outdoor recreation (18 to less than 65 years old); for 
adolescents, the event duration is assumed to be 3.0 hours based on the mean time spent in 
outdoor recreation (5 to 17 years old); and for children, the event duration is assumed to be 
2.8 hours based on the mean time spent in outdoor recreation (1 to 4 years old; 
USEPA 1997a).  The CTE parameter values are assumed to be 50% of the RME event 
durations.  These values were used to quantify potential cancer risks and noncancer hazards 
from inhalation of ambient air.  RME and CTE exposure parameters are presented in 
Tables 4-16 and 4-25, respectively, for the shoreline recreational user receptor.   
 

4.4.8.5 Plank Road Area Recreational Users 

There is no site-specific information on the frequency of future recreational activities at the 
Plank Road access area that is being developed within the Study Area.  The RME exposure 
frequency for the Plank Road recreational user is assumed to be 26 days a year, which is 
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based on one visit every week for 6 months (May through October).  The RME event 
duration for adults is assumed to be 3.7 hours, based on the mean time spent in outdoor 
recreation (18 to less than 65 years old), and for adolescents is assumed to be 3.0 hours, based 
on the mean time spent in outdoor recreation (5 to 17 years old; USEPA 1997a).  The CTE 
exposure frequency was 50% of the RME exposure frequency.  
 
The adult and adolescent RME sediment ingestion rates are based on the daily residential soil 
default ingestion rate of 100 mg/day.  The CTE sediment ingestion rate is assumed to be 50% 
of the RME sediment ingestion rate.  There are no default sediment ingestion rates available, 
and soil ingestion rates are used as a surrogate for sediment ingestion.  The uncertainty in the 
use of soil ingestion rates for sediment ingestion is discussed in Section 7.2.2. 
 
For both surface sediment and surface water dermal exposures, the RME and CTE parameter 
values for skin surface area available for exposure was based on values for hands, forearms, 
lower legs, feet, and head, assuming that visitors are wearing short-sleeved shirts and shorts.  
Feet may be exposed if individuals are wearing flip-flops or other open footwear.  The 
corresponding skin surface area was 7,328 cm2 for adults and 5,127 cm2 for adolescents. 
 
Sediment adherence to skin was evaluated using an adherence factor of 0.3 milligram per 
square centimeter per event (mg/cm2-event) for adults and adolescents based on the value for 
“reed gatherers,” which involved periodic contact with tidal sediments.  This was considered 
to reflect the activities of recreational users who access intertidal sediments at Plank Road 
(USEPA 2004).  No incidental ingestion of surface water was evaluated for this receptor 
because the activities associated with surface water exposure are very limited in this area. 
 
RME and CTE exposure parameters are presented in Tables 4-19, 4-20, 4-21, 4-28, 4-29, and 
4-30 for the Plank Road recreational user receptor.   
 

4.4.8.6 Landside Workers 

There is no site-specific information on exposure parameters for landside worker activities 
within the Study Area.  Landside workers are workers at upland facilities located adjacent to 
Newtown Creek.  The RME exposure parameters for inhalation reflect the standard default 
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industrial/commercial exposure factors, including an exposure frequency of 250 days per 
year, an exposure time of 8 hours per day, and an exposure duration of 25 years.  The CTE 
exposure duration of 9 years is the USEPA-recommended CTE parameter value for this factor 
(USEPA 2004) and the exposure frequency of 125 days is 50% of the RME parameter value 
for exposure frequency.  RME and CTE exposure parameters are presented in Table 4-16 and 
Table 4-25, respectively, for the landside worker receptor.   
 

4.4.8.7 Dockside Workers 

The RME exposure frequency for dockside workers is 3 days per year for 8 hours per day 
with an exposure duration of 25 years.  The exposure parameters for the dockside worker are 
based on an evaluation of occupational activities observed and recorded by field personnel 
engaged in Phase 2 RI data collection efforts in the Study Area.  Observations were recorded 
on Visual Observation Logs, along with the number of days of field staff observations in the 
main channel and tributaries of Newtown Creek (see Attachment D4).  The exposure 
duration of 25 years is a conservative assumption because it is highly unlikely that the same 
individual will be involved in dockside worker activities for the assumed 25-year full 
duration of employment at a single facility.  The CTE parameter values are 50% of RME 
parameter values for exposure frequency and duration.  The same RME and CTE parameter 
values for exposure frequency and exposure time parameters were used to evaluate 
inhalation exposures to the dockside worker.   
 
For surface sediment ingestion, an RME incidental ingestion rate of 100 mg/day is assumed 
based on the default outdoor worker soil ingestion rate (USEPA 1991a, 2014a).  The CTE 
parameter value was 50% of the RME parameter value for sediment ingestion.  There are no 
default sediment ingestion rates available and soil ingestion rates are used as a surrogate for 
sediment ingestion.  The uncertainty in the use of soil ingestion rates for sediment ingestion 
is discussed in Section 7.2.2.  Sediment adherence to skin was evaluated using an adherence 
factor of 0.3 mg/cm2-event for adults, based on the value for “reed gatherers,” which 
involved periodic contact with tidal sediments.  This was considered to reflect surface 
sediment exposures by dockside workers (USEPA 2004).  
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For surface water incidental ingestion, an RME parameter value of 0.011 liter per hour is 
assumed, based on the 95% UCL of the mean volume of water ingested while canoeing and 
kayaking (USEPA 2011).  There are no standard surface water ingestion rates available for 
occupational activities that may be associated with surface water exposures.  This value was 
selected to represent an RME estimate for incidental surface water ingestion related to 
activities that may involve periodic contact with surface water.  Other available values, such 
as those for incidental ingestion of surface water while swimming, greatly overestimate the 
potential for surface water contact and ingestion.  The CTE parameter value for incidental 
ingestion of surface water was 0.004 liter per hour, which is the mean value for the volume 
of water ingested during canoeing and kayaking activities.   
 
RME and CTE exposure parameters are presented in Tables 4-13, 4-14, 4-16, 4-22, 4-23, and 
4-25 for the dockside worker receptor.   
 

4.4.8.8 Construction Workers at Hunter’s Point South 

The RME exposure frequency for the Hunter’s Point South construction worker is assumed 
to be 43 days per year, and the exposure duration is assumed to be 1 year for this future 
construction project.  These estimates are based on similar shoreline construction projects 
that involved the construction of waterfront canoe/kayak launches.  These are described in 
greater detail in Attachment D5.  The CTE exposure frequency is assumed to be 50% of the 
RME value for exposure frequency, and the CTE exposure duration remained as 1 year.  The 
RME and CTE parameter value for exposure time assumed for the Hunter’s Point South 
construction worker is 8 hours a day, the standard work day.  The RME and CTE parameter 
values for exposure frequency and exposure time parameters were used to evaluate 
inhalation exposures to the Hunter’s Point South construction worker receptor.   
 
For the Hunter’s Point South construction worker, an RME sediment ingestion rate of 
300 mg/day is assumed, based on the default construction worker soil ingestion rate; the CTE 
parameter value was 50% of the RME parameter value for sediment ingestion.  There are no 
default sediment ingestion rates available, and soil ingestion rates are used as a surrogate for 
sediment ingestion.  The uncertainty in the use of soil ingestion rates for sediment ingestion 
is discussed in Section 7.2.2.  Sediment adherence to skin was evaluated using an adherence 
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factor of 0.3 mg/cm2-event for adults, based on the value for “reed gatherers,” which 
involved periodic contact with tidal sediments.  This was considered to reflect surface 
sediment exposures by construction workers (USEPA 2004). 
 
For surface water ingestion, an RME value of 0.011 liter per hour was used, based on the 
95% UCL of water ingested while canoeing and kayaking.  There are no standard surface 
water ingestion rates available for construction activities that may be associated with surface 
water exposures.  This value was selected to represent an RME estimate for incidental surface 
water ingestion related to activities that may involve periodic contact with surface water.  
The CTE parameter value for incidental ingestion of surface water was 0.004 liter per hour, 
which is the mean value for water ingested during canoeing and kayaking activities.   
 
RME and CTE exposure parameters are presented in Tables 4-19, 4-20, 4-21, 4-28, 4-29, and 
4-30 for the Hunter’s Point South construction worker receptor.   
 

4.4.8.9 General Construction Workers 

The RME exposure frequency for the general construction worker is assumed to be 86 days 
per year, and the exposure duration is assumed to be 1 year for this future construction 
project.  These estimates are based on the observations of construction activities in the 
Study Area and USACE-permitted projects, and the RME exposure frequency is based on the 
observed 4-month duration of a construction project building an offloading/loading dock and 
installation of a seawall (see Tables D4-1 and D4-2 in Attachment D4).  These were the 
longest duration construction projects noted in the occupational worker evaluations 
presented in Attachment D4 and were identified as a conservative upper-bound exposure 
frequency assumption for this receptor.  The duration of construction projects that fall under 
the definition of the general construction worker varies considerably, and the uncertainty in 
these assumptions are discussed in Section 7.2.3.  The CTE exposure frequency is assumed to 
be 50% of the RME value for exposure frequency, and the CTE exposure duration remained 
as 1 year.  The RME and CTE parameter value for exposure time assumed for the general 
construction worker is 8 hours per day, the standard work day.  The RME and CTE 
parameter values for exposure frequency and exposure time parameters were used to evaluate 
inhalation exposures to the general construction worker receptor.   
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The general construction worker RME sediment ingestion rate of 330 mg/day is based on the 
default construction worker soil ingestion rate.  The CTE parameter value was 50% of the 
RME parameter value for sediment ingestion.  There are no default sediment ingestion rates 
available, and soil ingestion rates are used as a surrogate for sediment ingestion.  The 
uncertainty in the use of soil ingestion rates for sediment ingestion is discussed in 
Section 7.2.2.  Sediment adherence to skin was evaluated using an adherence factor of 
0.3 mg/cm2-event for adults, based on the value for “reed gatherers,” which involved periodic 
contact with tidal sediments.  This was considered to reflect surface sediment exposures by 
construction workers (USEPA 2004). 
 
For surface water ingestion, an RME value of 0.011 liter per hour was used based on the 
95% UCL of water ingested while canoeing and kayaking.  There are no standard surface 
water ingestion rates available for construction activities that may be associated with surface 
water exposures.  This value was selected to represent an RME estimate for incidental surface 
water ingestion related to activities that may involve periodic contact with surface water.  
The CTE parameter value for incidental ingestion of surface water was 0.004 liter per hour, 
which is the mean value for water ingested during canoeing and kayaking activities.   
 
RME and CTE exposure parameters are presented in Tables 4-13, 4-14, 4-16, 4-23, 4-24, and 
4-25 for the general construction worker receptor.   
 

4.4.8.10 Sailboat Users 

The visitors to the illegally moored sailboats along the bulkheads along Vernon Avenue in 
the Study Area are a transient population not routinely present on these vessels.  The RME 
adult exposure frequency is assumed to be 52 days per year, based on the assumption that 
these individuals visit the sailboats 2 days per week for 6 months of the year (May through 
October).  The CTE value of 26 days per year was used.  The RME exposure time to surface 
water was 1 hour per day, based on the assumed amount of time that surface water splashing 
into the boat would occur in a day.  The CTE value was 0.5 hour per day.  The same RME 
and CTE parameter values for exposure frequency and exposure time parameters were used 
to evaluate inhalation exposures to the sailboat user receptor.   
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For soil ingestion, the RME sailboat user incidental ingestion rate is assumed to be the daily 
residential soil ingestion rate of 100 mg/day.  The CTE soil ingestion rate is assumed to be 
50% of the RME soil ingestion rate.   
 
For dermal exposures to soil behind the bulkheads, an adult RME skin surface area of 
3,527 cm2 is assumed, based on the mean values for head, forearms, and hands (USEPA 2011).  
This value assumes that sailboat users are wearing shoes, short-sleeved shirts, and pants as 
they traverse the uneven ground between their sailboats and the bulkheads.  It is assumed 
that sailboat users are wearing shoes and pants as they traverse the fill material between the 
bulkheads and the parking lots (which is the destination for the sailboat users) because of the 
nature of the fill material present.  This fill material comprises broken bricks, broken 
concrete, and other fill material with sharp edges that make it dangerous to contact with bare 
skin.  A soil adherence factor of 0.07, which is the default adult residential soil adherence 
factor, was used (USEPA 2004).   
 
For dermal exposure to surface water splashing into the boat, the adult RME skin surface area 
of 12,680 cm2 is assumed, based on the mean values for head, arms, hands, legs, and feet 
(USEPA 2011).  This value assumes that sailboat users are barefoot and wearing shorts and 
short-sleeved shirts when they are aboard their sailboats, during which time splashing of 
surface water could occur.  
 
RME and CTE exposure parameters are presented in Tables 4-14, 4-16, 4-23, and 4-25 for the 
sailboat user receptor.   
 

4.4.8.11 Flooding Scenario 

A description of the resident and occupational worker receptors associated with potential 
exposures to overflow surface water and sediments was provided in Section 4.2.11, along 
with the rationale for the number of flooding events per year assumed for the Study Area.   
 
To identify an upper-bound value for exposure duration for both the resident and 
occupational worker, it is assumed that individuals may be exposed to overflow media over 
the course of 3 days per flooding event.  Exposures to overflow media are assumed to take 
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place during the first day of flooding, with 2 days of subsequent exposure during cleanup 
activities.   
 
The following describes the potential exposures to overflow surface water and overflow 
sediment for residents during the assumed 3 days that exposure to this media may occur.  It is 
assumed that there would be 4 hours of exposure for all three age classes of residents (adult, 
adolescent, and child) during the first day of flooding because individuals may be caught in 
the flood surge but would spend part of the day on higher ground or other safe environments 
out of flood waters and overflow sediment.  It is assumed that adult and adolescent residents 
would be exposed for 8 hours during the following day because residents are involved in 
intensive cleanup activities.  Finally, it is assumed that adult and adolescent residents would 
be exposed for 4 hours during the second day following the flood and finishing cleanup 
activities.  This produced an average exposure over the 3-day period of 5.33 hours per day.  
Infants and small children (less than 6 years of age) were only assumed to be exposed during 
the first day of flooding and not involved in cleanup activities.   
 
A similar exposure scenario is assumed for the occupational worker.  Workers may be 
exposed to overflow surface water and overflow sediments based on 1 day of exposure during 
the flooding event and 2 days of exposure during cleanup events.  This is based on the 
assumption that exposures occur to overflow media deposited to and in work areas during 
flood events and subsequent cleanup activities.  The number of hours that the occupational 
worker would be exposed to overflow media was consistent with the assumptions for 
residents—4 hours during the first day of flooding, 8 hours during the second day for 
intensive cleanup activities, and 4 hours on the third day for finishing cleanup activities.  
This produced an average exposure over the 3-day period of 5.33 hours per day.   
 
The RME overflow sediment ingestion rate for residential adults and adolescents is assumed 
to be 100 mg/day, the default adult resident soil ingestion rate (USEPA 1991a).  For small 
children, the RME overflow sediment ingestion rate is assumed to be 200 mg/day, the default 
child resident soil ingestion rate (USEPA 2011, 2014a).  The CTE scenario values are 50% of 
RME parameter values for sediment ingestion for these age classes.  There are no default 
sediment ingestion rates available, and soil ingestion rates are used as a surrogate for 
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sediment ingestion.  The uncertainty in the use of soil ingestion rates for sediment ingestion 
is discussed in Section 7.2.2.   
 
The incidental overflow water ingestion rate used for all residential receptors was 0.004 liter 
per hour, which is the mean water ingestion rate while wading and splashing (USEPA 2011).  
This value was selected because it most closely represents the types of activities that may 
occur during flood events and subsequent cleanup tasks that are assumed to result in 
exposure to this media.  The CTE scenario exposure parameter is 50% of the RME parameter 
value for surface water ingestion.   
 
Dermal contact to overflow media was expected to occur to the head, forearms, hands, and 
lower legs of adult and adolescent residents and head, forearms, hands, lower legs, and feet of 
young children, which is consistent with USEPA guidance for residential soil exposures 
(USEPA 2004, 2014a).  Both the RME and CTE parameter values for skin surface area were 
6,032 cm2 for adults, 4,160 cm2 for adolescents, and 2,373 cm2 for children.   
 
The skin adherence factor used for adult and adolescent dermal exposures to overflow 
sediment was 0.3 mg/cm2-event, based on the value for “reed gatherers,” which involved 
periodic contact with tidal sediments.  This was considered to reflect overflow sediment 
exposures by residents and occupational workers (USEPA 2004).  For the child, the skin 
adherence factor was 0.2 mg/cm2-event, which is the default child residential soil adherence 
factor.   
The occupational worker incidental ingestion rate for overflow surface water was also based 
on the mean water ingestion rate while wading and splashing (USEPA 2011) of 0.004 liter 
per hour.  This value was selected because it most closely represents the types of activities 
that may occur during flood events and subsequent cleanup tasks that are assumed to result 
in exposure to this media.  The CTE scenario exposure parameters are 50% of the RME for 
surface water ingestion.   
 
The RME overflow sediment ingestion rate for occupational workers was assumed to be 
100 mg/day, based on the default adult outdoor soil ingestion rate (USEPA 1991a).  The CTE 
scenario values for sediment ingestion are 50% of the RME value for this parameter.  There 
are no default sediment ingestion rates available, and soil ingestion rates are used as a 
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surrogate for sediment ingestion.  The uncertainty in the use of soil ingestion rates for 
sediment ingestion is discussed in Section 7.2.2. 
 
Dermal contact to overflow media was expected to occur to head, forearms, hands, and lower 
legs, which is consistent with USEPA guidance for adult residential soil exposures 
(USEPA 2004, 2014a).  Both the RME and CTE values for skin surface area was 6,032 cm2.  
The skin adherence factor used for the occupational worker was 0.3 mg/cm2–event based on 
the value for “reed gatherers,” which involved periodic contact with tidal sediments.  This 
was considered to reflect overflow sediment exposures by occupational workers 
(USEPA 2004).   
 
RME and CTE exposure parameters are presented in Tables 4-17, 4-18, 4-26, and 4-27 for the 
residents and occupational workers exposed to overflow media.   
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5 TOXICITY ASSESSMENT 

The toxicity assessment step of a BHHRA evaluates the types of adverse health effects 
associated with contaminant exposures and the relationship between magnitude of exposure 
and severity of adverse health effects are determined.  Potential health effects are 
contaminant-specific and may include risk of developing cancer over a lifetime or other 
noncancer health effects, such as changes in the normal function of organs within the body 
(e.g., changes in the effectiveness of the immune system).  Some contaminants are capable of 
causing both cancer and noncancer health effects.  Available scientific data for a chemical (or 
group of chemicals) are compiled in order to derive toxicity values based on the 
dose/response relationships and are used to estimate the incidence or potential for adverse 
effects in an exposed population based on site-specific exposures assumptions (where 
available) or conservative USEPA default exposure assumptions.   
 
This section summarizes the toxicity values used in this risk assessment for individual 
chemicals and chemical classes; identifies surrogates for those chemicals without toxicity 
values; and discusses those chemicals for which no toxicity values or surrogates could be 
identified.  As part of the toxicity assessment, chemicals are generally separated into 
categories based on their toxicological endpoints, primarily based on whether a chemical 
exhibits potentially carcinogenic or noncancer health effects.   
 

5.1 Sources of Toxicity Values 

In accordance with USEPA guidance (2003), the toxicity values used were obtained from the 
following sources according to the following hierarchy: 

• The Integrated Risk Information System (IRIS) database available through the USEPA 
Environmental Criteria and Assessments Office in Cincinnati, Ohio (USEPA 2015d).  
IRIS, prepared and maintained by USEPA, is an electronic database containing 
peer-reviewed health risk and USEPA regulatory information on specific chemicals. 

• USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs), provided by the Office 
of Research and Development, National Center for Environmental Assessment, 
Superfund Health Risk Technical Support Center, which develops these values on a 
chemical-specific basis when requested under the USEPA Superfund program. 
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• Other sources of information, with a preference for sources that: 1) provide toxicity 
information based on similar methods and procedures as those used for IRIS and 
PPRTV values; and 2) contain values that are peer-reviewed, available to the public, 
and transparent with respect to the methods and processes used to develop the values.  
Examples of recommended sources include but are not limited to the California 
Environmental Protection Agency (available at http://www.oehha.ca.gov/tcdb/); the 
Agency for Toxic Substances and Disease Registry (ATSDR) Minimal Risk Levels 
(MRLs), which represent estimates of the daily human exposure to a hazardous 
substance that is likely to be without appreciable risk of adverse noncancer health 
effects over a specified duration of exposure; and USEPA Health Effects Assessment 
Summary Tables (HEAST) toxicity values.  

 
COPCs were quantitatively evaluated on the basis of their carcinogenic and/or noncancer 
potential.  The toxicity values used for evaluating exposure to chemicals with carcinogenic 
and noncancer effects were the SF and reference dose (RfD), respectively, for surface 
sediment, surface water, and tissue, or the Inhalation Unit Risk (IUR) and reference 
concentration (RfC), respectively, for air.  Cancer toxicity data for COPCs are presented in 
Section 5.2, and noncancer toxicity data for COPCs are presented in Section 5.3. 
 
USEPA’s Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to 
Carcinogens (2005b) was applied to evaluate excess cancer risk related to childhood exposure 
to mutagenic carcinogens, such as carcinogenic polycyclic aromatic hydrocarbons (cPAHs).  
Specifically, the evaluation of all mutagenic COPCs applied the recommended age-specific 
adjustment factors to the cancer SF.   
 
A comprehensive evaluation of lead exposures to humans is provided in Attachment F.  All 
other chemicals were evaluated using the toxicity values presented in Sections 5.2 and 5.3. 
 

5.2 Toxicity Values for Evaluating Carcinogenic Effects 

Oral cancer SFs and IURs are used to estimate the risk of cancer associated with exposure to a 
carcinogen.  The oral SF represents an upper-bound, generally approximating a 95% UCL, on 
the increased cancer risk from a lifetime exposure by ingestion.  SFs are expressed in units of 
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proportion (of a population) affected (mg/kg-day)-1.  An IUR is an upper-bound excess 
lifetime cancer risk estimated to result from continuous inhalation exposure at a 
concentration of 1 μg/m3 in air. 
 
In addition to the numerical estimates of carcinogenic potential, a cancer weight-of-evidence 
descriptor is used by USEPA to describe a substance’s potential to cause cancer in humans 
and the conditions under which the carcinogenic effects may be expressed.  Under USEPA’s 
2005 Guidelines for Carcinogen Risk Assessment (USEPA 2005c), a narrative approach, 
rather than the alphanumeric categories, is used to characterize carcinogenicity.  The 
following five standard weight-of-evidence descriptors are used:  

• Group A “Human Carcinogen.”  This group is used only when there is sufficient 
evidence from epidemiologic studies to support a causal association between exposure 
to the agents and cancer. 

• Group B “Probable Human Carcinogen.”  This group includes agents for which the 
weight of evidence of human carcinogenicity based on epidemiologic studies is 
limited and also includes agents for which the weight of evidence of carcinogenicity 
based on animal studies is sufficient.  The group is divided into two subgroups.  
Usually, Group B1 is reserved for agents for which there is limited evidence of 
carcinogenicity from epidemiological studies.  It is reasonable, for practical purposes, 
to regard an agent for which there is sufficient evidence of carcinogenicity in animals 
as if it presented a cancer risk to humans.  Agents for which there is sufficient 
evidence from animal studies and for which there is inadequate evidence or no data 
from epidemiologic studies would usually be categorized under Group B2. 

• Group C “Possible Human Carcinogens.”  This group is used for agents with limited 
evidence of carcinogenicity in animals in the absence of human data.  It includes a 
wide variety of evidence—e.g., 1) a malignant tumor response in a single 
well-conducted experiment that does not meet conditions for sufficient evidence; 
2) tumor responses of marginal statistical significance in studies having inadequate 
design or reporting; 3) benign but not malignant tumors with an agent showing no 
response in a variety of short-term tests for mutagenicity; and 4) responses of 
marginal statistical significance in a tissue known to have a high or variable 
background rate. 
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• Group D “Not Classifiable as to Human Carcinogenicity.”  This group is generally 
used for agents with inadequate human and animal evidence of carcinogenicity or for 
which no data are available. 

• Group E “Evidence of NonCarcinogenicity for Humans.”  This group is used for agents 
that show no evidence for carcinogenicity in at least two adequate animal tests in 
different species or in both adequate epidemiologic and animal studies. 

 
Cancer toxicity data and classification for COPCs for the oral and dermal pathways are 
presented in Table 5-1 and for the air inhalation pathway in Table 5-2.  The cancer SFs 
presented in Table 5-1 for cPAHs have been adjusted using the benzo(a)pyrene TEFs.  In this 
BHHRA, cPAHs were evaluated individually rather than as a class of chemicals because 
certain cPAHs were not detected in all media and also did not screen as COPCs in all media.   
 

5.3 Toxicity Values for Evaluating Noncancer Effects 

Noncancer health effects are evaluated using RfDs developed by USEPA.  The RfD and RfC 
provide quantitative information for use in risk assessments for health effects known or 
assumed to be produced through a nonlinear (possibly threshold) mode of action.  The RfD, 
expressed in units of mg/kg-day, is defined as an estimate of a daily exposure to the human 
population (including sensitive subgroups) that is likely to be without an appreciable risk of 
deleterious effects during a lifetime.  The inhalation RfC, expressed in units of milligrams per 
cubic meter (mg/m3) is analogous to the oral RfD but provides a continuous inhalation 
exposure estimate and considers toxic effects for both the respiratory system (portal of entry) 
and effects peripheral to the respiratory system (systemic effects).  The use of RfDs and RfCs 
is based on the concept that there is a range of exposures that exist up to a finite value, or 
threshold, that can be tolerated without producing a toxic effect.  This BHHRA uses available 
chronic RfDs and RfCs for the oral and inhalation exposure routes, respectively.  RfDs and 
RfCs are presented in Tables 5-3 and 5-4, respectively. 
 
In situations where exposures to human receptors are a 1-year duration or less, USEPA 
Superfund guidance allows for the use of sub-chronic RfDs and RfCs to evaluate 
noncarcinogenic hazards (USEPA 2002a).  For this BHHRA, the constructions workers at 
Hunter’s Point South and the general construction worker receptor fall under this category.  
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For these receptors, the BHHRA uses available sub-chronic RfD and RfCs for the oral and 
inhalation exposure routes, respectively.  The sub-chronic RfD and RfC were obtained from 
the following sources according to the following hierarchy:  

• PPRTVs provided by the Office of Research and Development, National Center for 
Environmental Assessment, Superfund Health Risk Technical Support Center (USEPA 
2015e) 

• The ATSDR MRLs (ATSDR 2015) 
• PPRTV Assessment Appendix screening toxicity values (USEPA 2015e) 
• USEPA HEAST toxicity values (USEPA 1997b) 
• The IRIS database available through the USEPA Environmental Criteria and 

Assessments Office in Cincinnati, Ohio (USEPA 2015d) 
 
For COPCs without a sub-chronic RfD or RfC included in these preceding sources, the 
chronic RfD or RfC was used when recommended by the USEPA RSL website.  The RfD and 
RfC used for sub-chronic exposures are included in Tables 5-3 and 5-4.   
 

5.4 COPCs with Surrogate Toxicity Values 

For certain COPCs that do not have toxicity values, appropriate surrogates based on 
structural or toxicological similarities were identified.  In addition, trivalent chromium 
toxicity values were used to evaluate total chromium.  COPCs for which no appropriate 
surrogate could be identified are discussed in the uncertainty section.  An uncertainty 
analysis was conducted to evaluate the BHHRA toxicity assumptions for mercury and total 
chromium used in this BHHRA, and this uncertainty evaluation is presented in Section 7.1.5 
for chromium and Section 7.1.6 for mercury.   
 
Surrogate toxicity values are noted in Tables 5-1 and 5-3 and are discussed as follows: 

• Inorganic arsenic toxicity values are used for evaluation of arsenic.   
• Mercuric chloride (and other mercury salts) toxicity values are used for evaluation of 

mercury in surface sediment and surface water. 
• Vanadium pentoxide toxicity values are used to evaluate vanadium. 
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• Benzo(k)fluoranthene toxicity information is used to evaluate benzo(j,k)fluoranthene. 
• Hexachlorocyclohexane (BHC) alpha- toxicity information is used to evaluate 

BHC delta-. 
 

5.5 Toxicity Values for COPC Chemical Classes 

Certain toxicity values are based on exposure to more than one isomer and not to individual 
chemicals.  As a result, the risks are evaluated for the combined exposure rather than on an 
individual chemical basis.  COPCs that were evaluated for toxicity as classes are indicated in 
Tables 5-1 and 5-3, and are discussed as follows: 

• Total chlordane.  The chlordane toxicity values were derived for technical chlordane, 
which is composed of a mixture of chlordane isomers.  The SF and RfD for technical 
chlordane were used to evaluate total chlordane. 

• Total nondioxin-like PCBs.  The cancer SF for PCBs is based on administered doses of 
Aroclors and was used to assess the cancer risks for total PCBs as congeners.  The RfD 
for Aroclor 1254 was used to evaluate the noncancer endpoint for total nondioxin-
like PCBs.  Total nondioxin-like PCB concentrations are calculated as the sum of the 
209 PCB congeners minus the 12 dioxin-like PCB congeners (see Table 3-7). 

• Total PCBs (Aroclor x 1.75 or congener).  The cancer SF for PCBs is based on 
administered doses of Aroclors and was used to assess the cancer risks for total PCBs 
based on Aroclor and congener results.  The RfD for Aroclor 1254 was used to 
evaluate the noncancer endpoint for total PCBs based on Aroclor and congener 
results.  The Phase 1 sediment data, which includes both Aroclor- and 
congener-based PCB data, were used to calculate total PCB concentrations, and the 
specific method used to calculate total PCB concentrations was based on the use of 
both Aroclor and congener data (see Section 4.1 of the RI Report).  The use of 
Aroclor-based total PCB concentrations to calculate potential cancer risks results in 
the “double counting” of cancer risks posed by the 12 dioxin-like congeners.  The 
total PCB concentrations for the Phase 1 sediment data, based on Aroclor data, does 
not allow for the subtraction of the 12 dioxin-like PCB congeners from the total PCB 
concentrations, and PCB cancer risks are estimated using a PCB cancer SF and a TEQ 
approach that uses the cancer SF for 2,3,7,8-TCDD.  This results in an overestimation 
of potential cancer risks from total PCB exposures.  In this BHHRA, the only exposure 
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scenarios that use the Phase 1 sediment data are the residents and occupational 
workers exposed to overflow sediments under the flooding scenario (see Section 
4.2.11).  The uncertainty associated with this “double-counting” of dioxin-like PCB 
congeners is further discussed in Section 7.3.1. 

• Dioxins/furans and PCB TEQs.  Cancer risks for dioxin/furan TEQs and dioxin-like 
PCB TEQs were assessed using the cancer SF for 2,3,7,8-TCDD.  The methods used to 
calculate dioxin/furan and PCB TEQs are presented in Section 3.2.4.3. 

 

5.6 Dermal Assessment 

Dermal contact with contaminants can result in direct toxicity at the site of application and 
contribute to systemic toxicity.  USEPA has developed a process for making route-to-route 
(oral to dermal) extrapolations to account for the lack of specific dermal toxicity factors.  This 
accounts for the fact that most oral SFs and RfDs are expressed as the amount of contaminant 
administered per unit time and body weight, whereas exposure estimates for the dermal 
pathway are expressed as an absorbed (ABS) dose (USEPA 2004).   
 
Dermal SFs were derived in accordance with USEPA’s Supplemental Guidance for Dermal 
Risk Assessment (USEPA 2004).  The SF that reflects the absorbed dose was calculated by 
using the following equation: 
 

 
where: 
SFABS = absorbed cancer SF 
SFo = oral cancer SF 
ABSGI = gastrointestinal (GI) absorption efficiencies 
 
Oral and dermal SFs are presented in Table 5-1. 
 
Dermal RfDs were derived in accordance with USEPA’s Supplemental Guidance for Dermal 
Risk Assessment (USEPA 2004).  The RfD that reflects the absorbed dose was calculated by 
using the following equation: 
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RfDABS = RfDo × ABSGI 
where: 
RfDABS = absorbed reference dose 
RfDo = oral reference dose 
ABSGI = GI absorption efficiencies 
 
USEPA recommends adjusting oral toxicity values only when evidence suggests that GI 
absorption is less than 50%.  GI absorption efficiencies were also obtained from USEPA’s 
Supplemental Guidance for Dermal Risk Assessment (USEPA 2004). 
 
Oral and dermal RfDs are presented in Table 5-3. 
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6 RISK CHARACTERIZATION 

The risk characterization step in a BHHRA provides estimates of the magnitude of the 
potential adverse health effects.  The risk characterization step combines the information 
developed in the exposure and toxicity assessment steps (presented in Section 4 and 
Section 5, respectively) to calculate potential cancer risks and noncancer hazards.  The 
methods used to calculate both cancer risks and noncancer hazards are presented in 
Section 6.1, followed by the risk characterization results for each receptor and exposure 
scenario evaluated in this BHHRA. 
 

6.1 Risk Characterization Methodology 

The methods used to calculate potential cancer risks and noncancer hazards from exposure to 
carcinogenic COPCs and noncancer COPCs are fundamentally different.  The following 
sections provide additional details on the methods used to estimate cancer risks and 
noncancer hazards from exposure to COPCs in Study Area media. 
 

6.1.1 Cancer Risk Estimates 

Cancer risk estimates are theoretical probabilities for COPCs to cause carcinogenic responses.  
For carcinogenic chemicals, the potential cancer risks are estimated by multiplying the 
estimated LADI of each carcinogenic COPC by its SF using the following equation: 
 

Risk = SF × LADI 
 
where: 
Risk = estimated chemical-specific individual excess lifetime cancer risk (unitless) 
LADI = lifetime average daily intake (mg/kg-day) 
SF = route- and chemical-specific carcinogenic SF (mg/kg-day)-1 
 
For ambient air, the potential cancer risks are estimated by a slightly modified equation 
(USEPA 2009a): 

Risk = IUR × EC 
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where: 
Risk = estimated chemical-specific individual excess lifetime cancer risk (unitless) 
IUR = inhalation unit risk (µg/m3)-1 
EC = exposure concentration (µg/m3) 
 
The calculated risk is an estimated upper-bound incremental probability of an individual 
developing excess cancer over a lifetime with exposures to contaminated media from the 
Study Area.  Initially, cancer risks are estimated separately for exposure to each COPC for 
each exposure pathway and receptor category.  However, cancer risks from exposure to 
multiple carcinogens are assumed to be additive (USEPA 1989).  Individual cancer risk 
estimates then are summed across chemicals and exposure pathways applicable to a receptor 
population to obtain the total excess lifetime cancer risk for that population.  Cancer risk 
estimates are expressed in scientific or engineering notation; a cancer risk of 1 x 10-6 is 
equivalent to 1E-6 or 0.000001 or one in one million.   
 
The calculated risk estimates are compared to USEPA’s acceptable risk range of 10-4 (one in 
ten thousand) to 10-6 (one in one million) established in the NCP (USEPA 1990).  USEPA 
uses this acceptable risk range to manage risks as part of a CERCLA cleanup program 
(USEPA 1991b).     
 
For characterizing uncertainty in exposure and risks, it is useful to examine both RME and 
CTE risks.  CTE risk characterization was conducted only for exposure scenarios where RME 
risk or hazards are identified. 
 

6.1.2 Noncancer Hazard Estimates 

For chemicals with noncancer effects, a critical chemical dose (e.g., an RfD) must be 
exceeded before adverse health effects are observed.  The potential for adverse noncancer 
effects is assessed by comparing the estimated intake (e.g., CDI) of a substance to its RfD.  
This is accomplished by calculating the ratio of the estimated CDI to the RfD to obtain an 
HQ using the following equation: 
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𝑅𝑅𝐻𝐻 =
𝐶𝐶𝐶𝐶𝐶𝐶
𝑅𝑅𝑅𝑅𝐶𝐶

 

 
where: 
HQ = estimated chemical-specific hazard quotient (unitless) 
CDI = chemical-specific chronic daily intake (mg/kg-day) 
RfD = route- and chemical-specific reference dose (mg/kg-day) 
 
For ambient air, the potential noncancer hazards are estimated by a slightly modified 
equation (USEPA 2009a): 
 

𝑅𝑅𝐻𝐻 =
𝐸𝐸𝐶𝐶
𝑅𝑅𝑅𝑅𝐶𝐶

 

 
where: 
HQ = estimated chemical-specific hazard quotient (unitless) 
RfC = reference concentration (µg/m3) 
EC = exposure concentration (µg/m3) 
 
USEPA recommends using the HQ approach to quantify the potential for noncancer health 
effects (USEPA 1989).  HQs are not risk probabilities; the likelihood of an adverse effect may 
not increase linearly as the HQ increases.  An HQ greater than 1 only indicates potential 
adverse health effects from the chemical exposure.  Consistent with USEPA Guidance 
(USEPA 1989), HQs can only be combined to calculate a hazard index (HI) if appropriate, 
based on the mechanisms of action and target organs of the COPCs.  HQs for COPCs that are 
associated with the same target organ or similar toxicological effects are summed together to 
obtain an HI for that organ or toxicological effect and are reported separately. 
 

6.1.3 Risk Calculation for Lead 

RfDs were not identified for lead because potential risk from exposure to lead is evaluated 
through comparison with benchmark concentrations that are based on blood lead levels 
deemed protective by USEPA.  Because of the difficulty in accounting for pre-existing body 
burdens of lead and the apparent lack of a threshold, USEPA determined that it is 
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inappropriate to develop an RfD (USEPA 1994a, 1994b).  USEPA has determined that the 
two most sensitive subpopulations to exposure to lead are children and the developing fetus 
of a pregnant woman and, thus, has developed the following two models: the Integrated 
Exposure Uptake Biokinetic (IEUBK) Model for Lead in Children (Version 1.1, Build 11; 
USEPA 2007) and the Adult Lead Methodology (ALM; USEPA 2009b), respectively.  These 
models provide the basis of the USEPA RSL soil SLs for residential and industrial exposure 
scenarios of 400 mg/kg and 800 mg/kg, respectively. 
 
USEPA provides caveats for the use of the IEUBK and ALM models, including exposure 
frequency of at least 1 day a week for a duration of at least 3 months (USEPA 2003).  
Exposures that were shorter than this were not evaluated because the duration is considered 
insufficient to achieve a steady-state blood lead level (USEPA 2003).  These include sediment 
ingestion by adult dockside worker, overflow sediment ingestion by adult occupational 
worker and adult adolescent, or child resident, and Plank Road adult and adolescent 
recreational users that all have an exposure frequency of less than or equal to 26 days per 
year.  The Hunter’s Point South construction worker scenario has an exposure frequency of 
43 days per year based on a 2-month construction period.  This exposure is less than the 
USEPA-recommended minimum exposure frequency, and the Hunter’s Point South lead 
EPC is less than the residential RSL of 400 mg/kg.  Additionally, all of the RME lead 
sediment concentrations are below the industrial RSL of 800 mg/kg.  Because exposure 
durations are not sufficiently long to accumulate lead in blood at steady-state concentrations 
and EPCs are below relevant RSLs, unacceptable risk from sediment ingestion for lead is 
considered unlikely.   
 
The general construction worker scenario has an exposure frequency of 86 days per year 
based on an assumed upper-bound construction project duration of 4 months.  This exposure 
is greater than the USEPA-recommended minimum exposure frequency; however, the 
general construction worker lead EPC is less than the industrial RSL of 800 mg/kg, and the 
maximum detected lead concentration in the general construction worker sediment dataset is 
also less than this industrial RSL.  Because the industrial lead RSL is based on exposure 
assumptions that are much more frequent than that for the general construction worker, 
250 days per year for the default industrial worker versus 86 days per year for the general 
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construction worker, unacceptable risk from sediment ingestion for lead is considered 
unlikely for this receptor.   
 
The ALM and IEUBK models for children were adapted for the Newtown Creek BHHRA to 
address exposures from fish tissue because exposures assume a daily consumption with 
exposure averaged over a year.  Risk from lead was evaluated using the IEUBK and ALM-
applied, site-specific RME exposure assumptions and concentration data.  The ALM model 
was developed to assess risk to developing fetuses from adult ingestion to soil and soil-
derived indoor dust, although it can be modified to address fish tissue consumption 
(USEPA 2015f).  The ALM model does not address risk from surface water consumption.  
The assessment of risk to adults and adolescents from surface water exposure to lead was 
based on comparison to the MCL of 0.015 mg/L.  Dermal exposure to lead was not addressed 
in either the ALM or IEUBK models because percutaneous absorption is generally not a 
significant route of exposure for inorganic lead, and there is significant uncertainty in 
assigning a dermal absorption fraction (USEPA 2015g).  The IEUBK model addresses 
exposure from air, diet, soil/dust, and water consumption.  For the IEUBK model assessment, 
the evaluation of risk to children from ingestion of fish tissue applied site-specific exposure 
parameters while using the IEUBK model default values for the other exposure pathways.  
Details on the use of the IEUBK and ALM models for the lead risk characterization are 
provided in Attachment F1.  IEUBK model output files are provided in Attachment F2.  The 
ALM model output files are provide in Attachment F3.  
 
The Centers for Disease Control and Prevention (CDC) has recently identified a blood lead 
concentration of 5 micrograms per deciliter (µg/dL) as the reference level representing the 
97.5th percentile of blood lead levels in children in the United States (CDC 2012).  
Previously, CDC (1991) identified a blood lead concentration of 10 µg/dL as the level of 
concern above which significant health effects may occur.  The concentration of lead in the 
blood is used as an index of the total dose of lead regardless of the route of exposure (USEPA 
1994b).  An acceptable risk is currently defined by USEPA as a less than 5% probability of 
the population exceeding a blood lead concentration of 10 µg/dL (USEPA 1998a).  This 
threshold was used to determine risk for applicable scenarios.   
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6.2 Risk Characterization Results 

The risk characterization results for the Study Area are presented in this section.  RME risk 
characterization was conducted for all exposure scenarios.  The CTE risk characterization 
was conducted only for exposure scenarios for which RME total cumulative risks are above 
the USEPA acceptable risk range or the RME total hazards are greater than an HI threshold 
of 1.  
 
Excess cancer risks are summed for all carcinogenic COPCs within each exposure scenario.  
Exposure scenarios where the same receptor is exposed via multiple pathways, as shown in 
the current and future exposure pathway CSMs (see Figures 4-1 and 4-2, respectively), are 
addressed by summing the risk across all appropriate pathways.  Noncancer HQs are summed 
for all noncarcinogenic COPCs to calculate an HI for each exposure scenario.  Furthermore, 
because noncancer hazards are appropriately evaluated based on the target organ toxicity for 
each COPC, in instances where the noncancer HI was greater than the threshold of 1, a 
target organ-specific analysis of noncancer hazards was presented.  Excess cancer risks and 
noncancer hazards (HIs and HQs) are reported to one significant digit (USEPA 1989). 
 

6.2.1 Recreational Boaters 

Recreational boaters were evaluated for exposure to Study Area surface water and ambient 
air consistent with the exposure pathway CSM for this receptor.  Exposure to adults and 
adolescents were evaluated.  As shown in Tables 6-1 and 6-2 and summarized in Table 6-3, 
the estimated total cumulative RME cancer risks from exposure to both surface water and 
ambient air are all significantly below USEPA’s acceptable risk range for both adults and 
adolescents.  Similarly, the estimated RME HIs also are significantly less than the threshold 
of 1.  These results are summarized as follows: 

• RME cancer risks: adult (1 x 10-7) and adolescent (1 x 10-7) 
• RME noncancer HIs: adult (0.01) and adolescent (0.01) 

 

6.2.2 Swimmers/Bathers 

Swimmers/bathers were evaluated for exposure to Study Area surface water and ambient air 
consistent with the exposure pathway CSM for this receptor.  Exposure to adults and 
adolescents were evaluated.  As shown in Tables 6-4 and 6-5 and summarized in Table 6-6, 
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the estimated total cumulative RME cancer risks from exposure to both surface water and 
ambient air are all significantly below USEPA’s acceptable risk range for both adults and 
adolescents.  Similarly, the estimated RME HIs also are significantly less than the threshold 
of 1.  These results are summarized as follows: 

• RME cancer risks: adult (4 x 10-8) and adolescent (5 x 10-8) 
• RME noncancer HIs: adult (0.002) and adolescent (0.003) 

 

6.2.3 Recreational Anglers/Crabbers 

Recreational anglers/crabbers were evaluated for exposure to Study Area fish and crab tissue, 
surface water, and ambient air consistent with the exposure pathway CSM for this receptor.  
Exposure of adults, adolescents, and children were evaluated for each tissue type (striped bass 
fillet, white perch fillet, and blue crab muscle and hepatopancreas), as well as for surface 
water and ambient air.  As described in Section 6.1.3, risk to children, or adolescents and 
adults, from lead in consumed fish tissue was addressed using the IEUBK and ALM model 
frameworks, respectively.  The results of the IEUBK and ALM model evaluations are 
presented in Attachment F.  The risk characterization results for lead are described in 
Sections 6.2.3.2.1 through 6.2.3.2.3.   
 
As discussed in the following sections, the estimated total RME cancer risks from 
consumption of striped bass and white perch are equal to the upper end of USEPA’s 
acceptable risk range for adolescents and children.  The estimated RME cancer risks are 
above USEPA’s acceptable risk range for the consumption of striped bass and white perch for 
adults, and the combined adult/child scenario.  For the consumption of blue crab, the 
estimated RME cancer risks are above USEPA’s acceptable risk range for all age classes.  The 
estimated RME noncancer HIs are also greater than the threshold of 1 for the consumption 
of all tissue types and age classes; therefore, a target organ-specific analysis of noncancer 
hazards was conducted for the tissue consumption exposure.  For the surface water and air 
exposure, the estimated RME cancer risks from exposure to both surface water and ambient 
air are all below USEPA’s cancer acceptable risk range for adults, adolescents, and children, 
and the estimated RME noncancer HIs also are less than the threshold of 1.  Therefore, fish 
and crab consumption is the pathway driving cancer risks and noncancer hazards to the 
recreational angler/crabber receptor.  Because RME cancer risks and noncancer hazards are 
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identified for this receptor and because there are uncertainties with the non-site-specific fish 
and crab consumption rates used in this BHHRA, additional plausible risk characterization 
scenarios are evaluated in the uncertainty section to provide perspective on the range of 
possible risk estimates for the fish and crab consumption pathway (see Section 7.4.2).   
 
The CTE scenario was also evaluated because it represents cancer risks and noncancer 
hazards based on an average estimate of exposure and also incorporates the cooking loss 
assumptions as presented in Section 4.4.8.3.   
 
The fish and crab consumption RME cancer risks and noncancer hazards associated with the 
Study Area are also compared to the estimated RME cancer risks and noncancer hazards 
associated with fish and crab consumption from the reference areas.  This comparison was 
conducted to assess the incremental risks (site-specific risk above the risk associated with 
reference areas) associated with the Study Area. 
 

6.2.3.1 Exposure to Surface Water, Sediment, and Ambient Air 

Recreational anglers/crabbers were evaluated for exposure to Study Area surface water and 
ambient air consistent with the exposure pathway CSM for this receptor.  RME exposure to 
adults and adolescents were evaluated as shown in Tables 6-7 and 6-8, respectively.  As 
shown in Table 6-9, the estimated total cumulative RME cancer risks from exposure to both 
surface water and ambient air are all significantly below USEPA’s acceptable risk range for 
both adults and adolescents.  Similarly, the estimated RME HIs also are significantly less 
than 1.  These results are summarized as follows: 

• RME cancer risks: adult (9 x 10-8) and adolescent (5 x 10-8) 
• RME noncancer HIs: adult (0.009) and adolescent (0.003) 

 
To completely evaluate the CTE exposure for recreational anglers/crabbers due to total 
cumulative cancer risks and noncancer hazards when including exposure to fish and crab 
tissue (as discussed in Section 6.2.3.2), exposure to Study Area surface water and ambient air 
were also evaluated, although no risks or hazards are identified for the RME, as discussed in 
the previous paragraph.  CTE exposure to adults and adolescents were evaluated, as shown in 
Tables 6-10 and 6-11, respectively.  As shown in Table 6-12, the estimated total cumulative 
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CTE cancer risks from exposure to both surface water and ambient air are all significantly 
below USEPA’s acceptable risk range for both adults and adolescents.  Similarly, the 
estimated CTE HIs also are significantly less than the threshold of 1.  These results are 
summarized as follows: 

• CTE cancer risks: adult (7 x 10-9) and adolescent (3 x 10-9) 
• CTE noncancer HIs: adult (0.0008) and adolescent (0.0007) 

 
The incidental ingestion of surface water and sediment was not quantitated for the 
recreational angler/crabber because the intensity of surface water and sediment exposures is 
limited for these receptors.  Exposures to surface water are limited to when anglers/crabbers 
may reach into the water to retrieve gear and fish or crabs that have been caught.  Such 
exposures are assumed to be of limited duration and the RME parameter value for the event 
duration during which dermal exposures to surface water could potentially occur is assumed 
to be 1 hour per event.  This BHHRA did quantify surface water and sediment ingestion for 
other receptors that had higher exposure frequency and duration assumptions for surface 
water and sediment ingestion and all of these scenarios resulted in estimated cancer risks that 
were below or within USEPA’s acceptable cancer risk range and below the noncancer HI 
threshold of 1.  Therefore, it is assumed that the cancer risks and noncancer hazards from 
surface water and sediment ingestion for the recreational angler/crabber would also be below 
or within the USEPA’s acceptable risk range and below the noncancer hazard threshold.   
 

6.2.3.2 Exposure to Fish and Crab Tissue 

The following sections present the risk characterization results for the consumption of fish 
and crab tissue exposure pathway.  The RME risks are presented for the RME scenario using 
the fish and crab consumption rates presented in Section 4.4.8.3.  As discussed previously, 
because of the uncertainties associated with these consumption rates, two additional 
plausible RME scenarios were developed.  These scenarios and their outcomes are presented 
in the uncertainty section (see Section 7.4.2).     
 

6.2.3.2.1 Striped Bass Consumption 

The estimated RME cancer risks and noncancer hazards for striped bass fillet consumption 
are shown in Table 6-13 for adults, adolescents, and children and Table 6-14 for the 
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combined adult/child.  The estimated RME total cumulative cancer risks for the adolescent 
and child are within USEPA’s acceptable risk range; however, estimated RME total cancer 
risks for the adult and combined adult/child are above the USEPA acceptable risk range.  The 
estimated RME HIs are greater than the threshold of 1 for the adult, adolescent, and child.  
These results are summarized as follows: 

• RME cancer risks: adult (2 x 10-4), adolescent (1 x 10-4), child (1 x 10-4), and adult/child 
(3 x 10-4) 

• RME noncancer HIs: adult (10), adolescent (10), and child (20) 
 
For the adult, each of the individual COPCs are within or equal to the upper end of the 
acceptable risk range, but when added together, the estimated total cancer risk is above the 
USEPA acceptable risk range.  For the combined adult/child, total nondioxin-like PCB 
congeners is the only COPC with estimated cancer risks above the USEPA acceptable risk 
range.  Total nondioxin-like PCB congeners and total PCB congener TEQ contribute the 
most risk to the estimated RME total cancer risk.  For the adult, adolescent, and child RME 
noncancer HIs greater than 1, total nondioxin-like PCB congeners and total PCB congener 
TEQ are the only COPCs with an HQ greater than the threshold of 1.  The estimated RME 
noncancer hazards by target organ are shown in Table 6-15 and indicate that HQs are greater 
than the threshold of 1 for reproduction, dermal, and immune system endpoints for all three 
age groups.  The organ-specific HQs exceeding the threshold of 1 are due to total nondioxin-
like PCB congeners and total PCB congener TEQ.  Consumption of lead in striped bass fillets 
was found to result in blood lead levels in children or the fetus of adults or adolescents below 
threshold levels of concern.  As shown in Table 6-16, consumption is the pathway primarily 
responsible for RME cancer risks and noncancer hazards to the recreational angler/crabber. 
 
CTE 
The estimated CTE cancer risks and noncancer hazards for striped bass fillet consumption are 
shown in Table 6-17 for adults, adolescents, and children and Table 6-18 for the combined 
adult/child.  The estimated total cumulative CTE cancer risks for the adult, adolescent, child, 
and the combined adult/child are all within USEPA’s acceptable risk range; however, the 
estimated HI for the adult, adolescent, and child are greater than the threshold of 1.  These 
results are summarized as follows: 
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• CTE cancer risks: adult (2 x 10-5), adolescent (6 x 10-6), child (7 x 10-6), and adult/child 
(2 x 10-5) 

• CTE noncancer HIs: adult (2), adolescent (2), and child (3) 
 
For the CTE scenario, total nondioxin-like PCB congeners is the only COPC with an HQ 
greater than the threshold of 1.  Thus, the estimated noncancer CTE risks by target organ, 
shown in Table 6-19, indicate that HQs are greater than the threshold of 1 for dermal and 
immune system endpoints for the child due to total nondioxin-like PCB congeners.   
 
As shown in Table 6-20, ingestion is the pathway primarily responsible for CTE cancer risks 
and noncancer hazards to the recreational angler/crabber. 
 

6.2.3.2.2 White Perch Consumption 

The estimated RME cancer risks and noncancer hazards for white perch fillet consumption 
are shown in Table 6-21 for adults, adolescents, and children and Table 6-22 for the 
combined adult/child.  The estimated total cumulative RME cancer risks for the adolescent 
and child are equal to the upper end of USEPA’s acceptable risk range; however, the 
estimated RME total cancer risk for the adult and combined adult/child are above the USEPA 
acceptable risk range.  The estimated RME HIs are greater than 1 for the adult, adolescent, 
and child.  These results are summarized as follows: 

• RME cancer risks: adult (2 x 10-4), adolescent (1 x 10-4), child (1 x 10-4), and adult/child 
(3 x 10-4) 

• RME noncancer HIs: adult (10), adolescent (10), and child (20) 
 
For the adult and combined adult/child, each of the individual COPCs are within or equal to 
the upper end of the acceptable risk range, but when added, the total cancer risk is above the 
USEPA acceptable risk range.  Total nondioxin-like PCB congeners and total PCB congener 
TEQ contribute the most risk to the estimated RME total cancer risk.  For the adult, 
adolescent, and child RME noncancer HIs greater than the threshold of 1, total 
nondioxin-like PCB congeners and total PCB congener TEQ are the only COPCs with an HQ 
greater than the threshold of 1.  Thus, the estimated RME noncancer hazards by target 
organ, shown in Table 6-23, indicate that HQs are greater than the threshold of 1 for 



 
 
  Risk Characterization 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS 102 171037-01.01 

reproduction, dermal, and immune system endpoints for all three age groups.  The organ-
specific HQs exceeding the threshold of 1 total nondioxin-like PCB congeners and total PCB 
congener TEQ.  Consumption of lead in white perch fillets was found to result in blood lead 
levels in children or the fetus of adults or adolescents below threshold levels of concern. 
 
As shown in Table 6-24, consumption is the pathway primarily responsible for RME cancer 
risks and noncancer hazards to the recreational angler/crabber. 
 
CTE 
CTE cancer risks and noncancer hazards for white perch fillet consumption are shown in 
Table 6-25 for adults, adolescents, and children and Table 6-26 for the combined adult/child.  
The estimated total cumulative CTE cancer risks for the adult, adolescent, child, and 
combined adult/child are within USEPA’s acceptable risk range; however, the estimated HIs 
for the adult, adolescent, and child are greater than the threshold of 1.  These results are 
summarized as follows: 

• CTE cancer risks: adult (2 x 10-5), adolescent (6 x 10-6), child (6 x 10-6), and adult/child 
(2 x 10-5) 

• CTE noncancer HIs: adult (2), adolescent (2), and child (3) 
 
For the CTE scenario, total nondioxin-like PCB congeners is the only COPC with an HQ 
greater than the threshold of 1.  Thus, the estimated CTE noncancer hazards by target organ, 
shown in Table 6-27, indicate that HQs are greater than the threshold of 1 for dermal and 
immune system endpoints for the child.  The organ-specific HQs exceeding the threshold of 
1 are due to total nondioxin-like PCB congeners.   
 
As shown in Table 6-28, ingestion is the pathway primarily responsible for CTE cancer risks 
and noncancer hazards to the recreational angler/crabber. 
 

6.2.3.2.3 Blue Crab Consumption 

The estimated RME cancer risks and noncancer hazards for blue crab muscle and 
hepatopancreas consumption are shown in Table 6-29 for adults, adolescents, and children 
and Table 6-30 for the combined adult/child.  The estimated RME total cumulative cancer 
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risks for the adult, adolescents, child and the combined adult/child are above USEPA’s 
acceptable risk range.  The estimated RME HIs are greater than the threshold of 1 for the 
adult, adolescent, and child age classes.  These results are summarized as follows. 

• RME cancer risks: adult (5 x 10-4), adolescent (3 x 10-4), child (3 x 10-4), and adult/child 
(8 x 10-4) 

• RME noncancer HIs: adult (20), adolescent (20), and child (40) 
 
The COPCs that have estimated risk above the USEPA acceptable risk range are total PCB 
congener TEQ for the adult and adolescent, and total PCB congener TEQ and total 
dioxin/furan TEQ for the combined adult/child.  Total nondioxin-like PCB congeners, total 
PCB congener TEQ, and total dioxin/furan TEQ contribute the most risk to the estimated 
RME total cancer risk from the consumption of blue crab tissue.  For the adult, adolescent, 
and child RME noncancer HIs greater than 1, total nondioxin-like PCB congeners, total PCB 
congener TEQ, and total dioxin/furan TEQ are the only COPCs with an HQ greater than the 
threshold of 1.  Thus, the estimated RME noncancer hazards by target organ are shown in 
Table 6-31 and indicate that HQs are greater than the threshold of 1 for reproduction, 
dermal, and immune system endpoints for all three age groups.  The organ-specific HQs 
exceeding the threshold of 1 for the adult, adolescent, and child are due to total PCB 
congener TEQ and total dioxin/furan TEQ for reproduction and due to total nondioxin-like 
PCB congeners for dermal and immune system endpoints.  Consumption of lead in blue crab 
muscle and hepatopancreas was found to result in blood lead levels in children or the fetus of 
adults or adolescents below threshold levels of concern. 
 
As shown in Table 6-32, consumption is the pathway primarily responsible for RME cancer 
risks and noncancer hazards to the recreational angler/crabber. 
 
CTE 
CTE cancer risks and noncancer hazards for blue crab muscle and hepatopancreas 
consumption are shown in Table 6-33 for adults, adolescents, and children and Table 6-34 for 
the combined adult/child.  The total cumulative CTE cancer risks for the adult, adolescent, 
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child, and combined adult/child are within USEPA’s acceptable risk range; however, the 
noncancer HIs are greater than the threshold of 1, as follows:   

• CTE cancer risks: adult (3 x 10-5), adolescent (1 x 10-5), child (1 x 10-5), and adult/child 
(4 x 10-5) 

• CTE noncancer HIs: adult (3), adolescent (3), and child (5) 
 
For the CTE scenario, total nondioxin-like PCB congeners and total PCB congener TEQ are 
the only COPCs with an HQ greater than the threshold of 1.  The CTE noncancer risks by 
target organ are shown in Table 6-35 and indicate that HQs are greater than the threshold of 
1 for the reproduction, dermal, and immune system endpoints due to total nondioxin-like 
PCB congeners and total PCB congener TEQ.   
 
As shown in Table 6-36, ingestion is the pathway primarily responsible for CTE cancer risks 
and noncancer hazards to the recreational angler/crabber. 
 

6.2.3.3 Reference Area Comparison 

The objective of this risk assessment is to evaluate potential risks due to exposure from 
COPCs that originate from the Study Area and, therefore, support remedial decision-making.  
To evaluate the significance of regional levels of COPCs in fish and crab tissue, cancer risks 
and noncancer hazards for COPCs were calculated using the reference area data for 
comparison to Study Area cancer risks and noncancer hazards. 
 
Risk calculations for reference area fish and crab consumption were completed using EPCs 
estimated using reference area tissue data for the same set of COPCs that were identified for 
each species and tissue type evaluated in this BHHRA.  The EPCs that were estimated based 
on the reference area tissue datasets are presented in Attachment J1.  These EPCs were then 
used with the RME fish and crab consumption rates and associated exposure parameters to 
calculate cancer risks and noncancer hazards based on consumption of fish and crabs 
collected from the reference areas.  The risk characterization results are presented for each 
species and tissue type in Attachment J2.  Total cumulative reference area fish and crab 
consumption RME cancer risks and noncancer hazards are compared to those of the 
Study Area in Table 6-37. 
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The estimated cancer risks and noncancer hazards for the consumption of striped bass fillets 
are presented in the following bullets for both the reference areas and Study Area to allow 
for comparisons.  The EPCs and daily intakes used for the calculation of the reference area 
cancer risks and noncancer hazards are presented in Tables J2-1 and J2-2.  
 
Reference Area 

• RME cancer risks: adult (7 x 10-5), adolescent (4 x 10-5), child (4 x 10-5), and adult/child 
(1 x 10-4) 

• RME noncancer HIs: adult (4), adolescent (4), and child (8) 
 
Study Area 

• RME cancer risks: adult (2 x 10-4), adolescent (1 x 10-4), child (1 x 10-4), and adult/child 
(3 x 10-4) 

• RME noncancer HIs: adult (10), adolescent (10), and child (20)  
 
For both the reference areas and the Study Area, the total RME cancer risks for the 
adolescent and child are within USEPA’s acceptable risk range; however, the HIs are greater 
than the threshold of 1 for all age groups.  The total cancer RME risk for the adult and 
combined adult/child are above the USEPA acceptable risk range in the Study Area.  The 
total cancer RME risk for the combined adult/child is equal to the upper end of USEPA’s 
acceptable risk range in the reference areas.   
 
For the striped bass RME scenario for the reference area, each of the individual COPCs are 
within USEPA’s cancer acceptable risk range.  Total nondioxin-like PCB congeners and total 
PCB congener TEQ are the only COPCs with an HQ greater than the noncancer threshold 
of 1.   
 
The estimated cancer risks and noncancer hazards for the consumption of white perch fillets 
are presented in the following bullets for both the reference areas and Study Area to allow 
for comparisons.  The reference area cancer risks and noncancer hazards for white perch 
fillet consumption are presented in Tables J2-4 and J2-5.   
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Reference Area 

• RME cancer risks: adult (1 x 10-4), adolescent (7 x 10-5), child (7 x 10-5), and adult/child 
(2 x 10-4) 

• RME noncancer HIs: adult (6), adolescent (6), and child (10) 
 
Study Area 

• RME cancer risks: adult (2 x 10-4), adolescent (1 x 10-4), child (1 x 10-4), and adult/child 
(3 x 10-4) 

• RME noncancer HIs: adult (10), adolescent (10), and child (20) 
 
For the reference areas, the total RME cancer risks for the adolescent and child are within 
USEPA’s acceptable risk range, and for the Study Area, the total RME cancer risks for the 
adolescent and child are equal to the upper end of USEPA’s acceptable risk range.  The HIs 
are greater than the threshold of 1 for all age groups.  The total cancer RME risk for the adult 
and combined adult/child are above the USEPA acceptable risk range in the Study Area, and 
for the reference area, risks for the combined adult/child are above the USEPA acceptable 
risk range.   
 
For the white perch RME scenario for the reference areas, each of the individual COPCs are 
within USEPA’s cancer acceptable risk range.  Total nondioxin-like PCB congeners and total 
PCB congener TEQ are the only COPCs with an HQ greater than the noncancer threshold 
of 1.   
 
The estimated cancer risks and noncancer hazards for the consumption of blue crab 
combined muscle and hepatopancreas are presented in the following bullets for both the 
reference areas and Study Area to allow for comparisons.  The reference area cancer risks and 
noncancer hazards for blue crab combined muscle and hepatopancreas consumption are 
presented in Tables J2-7 and J2-8.   
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Reference Area 

• RME cancer risks: adult (1 x 10-4), adolescent (9 x 10-5), child (8 x 10-5), and adult/child 
(2 x 10-4) 

• RME noncancer HIs: adult (7), adolescent (7), and child (10) 
 
Study Area 

• RME cancer risks: adult (5 x 10-4), adolescent (3 x 10-4), child (3 x 10-4), and adult/child 
(8 x 10-4) 

• RME noncancer HIs: adult (20), adolescent (20), and child (40) 
 
For the Study Area, the total RME cancer risks for all age groups are above the USEPA 
acceptable risk range, and for the reference area, the total RME cancer risk for the combined 
adult/child is above the USEPA acceptable risk range and the adult is equal to the upper end 
of USEPA’s acceptable risk range.  For both the reference areas and the Study Area, the total 
RME noncancer HIs are greater than the threshold of 1 for all age groups.  
 
For the blue crab RME scenario for the reference areas, each of the individual COPCs are 
within USEPA’s cancer acceptable risk range.  Total nondioxin-like PCB congeners, total 
PCB congener TEQ, and total dioxin/furan TEQ are the only COPCs with an HQ greater 
than the noncancer threshold of 1.   
 
Similar to the Study Area risk characterization results for fish and crab consumption, PCB is 
the primary COPC that contributed to both cancer risk and noncancer hazard estimates.  
This is consistent with the fact that NYSDOH has issued sportfish health advisories for the 
East River and connected waterways for PCBs in fish and crabs (NYSDOH 2015) and 
indicates that this is a contaminant with regional sources that contribute to elevated 
concentrations of this COPC in regional fish and crab tissues.   
 
These results, along with the information on the species migratory and life history 
characteristics, indicate that fish and crab tissue contamination occurs on a regional scale 
that results in RME cancer risk levels in the upper end of USEPA’s acceptable risk range or 
exceed the acceptable risk range (cancer risks of approximately 4 x 10-5 to 2 x 10-4) and RME 
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noncancer hazards above the HI threshold of 1 (noncancer HIs between 4 to 10).  These 
represent one estimate of cancer risks and noncancer hazards that could be expected in the 
absence of Study Area-related contamination.  The bioaccumulation modeling will support 
further investigation of the role of regional contamination. 
 
The concentrations of chemicals of concern in tissues of fish and crabs from the Study Area 
were compared with concentrations from the reference areas.  The objective was to assess 
whether statistically significant differences in chemical concentrations are observable.  The 
Gehan test (Gehan 1965) was used because it is a non-parametric procedure for comparing 
the medians of two independent samples that may contain non-detect measurements with 
multiple detection limits.  The Gehan test is a rank-based procedure similar to the 
Wilcoxon-Rank Sum test but has a modified ranking procedure for non-detects with 
multiple detection limits (USEPA 2002b).  When both the reference area and Study Area 
data contained at least ten samples each, the p-value for the test-statistic was calculated on 
the basis of a normal distribution approximation; however, if either dataset contained fewer 
than ten samples, the p-value was calculated based on a resampling procedure 
(NAVFAC 2002; Palachek et al. 1994). 
 
Comparisons were performed for striped bass fillet composites, white perch fillet composites, 
and combined blue crab muscle and hepatopancreas composites.  Data from all four reference 
areas were combined, as were data from the entire Study Area.  The use of combined data 
from all four reference areas is consistent with the data quality objectives identified in the 
Phase 2 RI Work Plan Volume 1 to ensure a sufficient number of composites to calculate 
EPCs (Anchor QEA 2014a).  For comparisons of total chemical concentrations (e.g., total 
PCBs) or TEFs, totals for each sample were calculated with the KM method using the 
Non-detects and Data Analysis (NADA) package (Helsel 2005; Lopaka 2013) in the R 
statistical computing language (R Core Team 2015).  In cases where it was not possible to 
calculate a KM total because there were fewer than three detected values or more than 50% 
of the constituents were non-detects, the total based on substitution with zero was used.  The 
number of censored values was calculated for each comparison of interest.  If more than 40% 
of the pooled dataset consisted of censored values, the Gehan test p-value was still calculated, 
but these cases have been noted as being potentially uncertain (NAVFAC 2002).  
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Study Area and reference area Gehan test summary results for COPCs are summarized in 
Table 6-38.  For each chemical and species, the p-value resulting from the Gehan test is 
presented, along with numbers of samples and medians of the data.  Conclusions are 
summarized in the final column of the table.  For striped bass tissue, the primary COPCs that 
contribute to estimated RME cancer risk exceeding USEPA’s acceptable risk range and 
noncancer HI threshold of 1 are total nondioxin-like PCB congeners and total PCB 
congeners TEQ.  Both of these COPCs were found to be statistically higher in the Study Area 
versus the reference areas.  For white perch tissue, the primary COPCs that contribute to 
estimated RME cancer risk exceeding USEPA’s acceptable risk range and noncancer HI 
threshold of 1 are total nondioxin-like PCB congeners and total PCB congeners TEQ.  Total 
nondioxin-like PCB congeners were found to be statistically higher in the Study Area versus 
the reference areas; however, for total PCB congeners TEQ, no statistical difference was 
found between tissue concentrations between the Study Area and reference areas.  For blue 
crab combined muscle and hepatopancreas, the primary COPCs that contribute to estimated 
RME cancer risk exceeding USEPA’s acceptable risk range and noncancer HI threshold of 1 
are total nondioxin-like PCB congeners, total PCB congeners TEQ, and total dioxin/furan 
TEQ.  All three of these COPCs were found to be statistically higher in the Study Area versus 
the reference areas.  Detailed calculations and graphics for each species are presented in 
Attachment K. 
 

6.2.4 Shoreline Recreational User 

Shoreline recreational users were evaluated for exposure to Study Area ambient air 
consistent with the exposure pathway CSM for this receptor.  Exposure to adults, 
adolescents, and children was evaluated as shown in Table 6-39 and for combined adult/child 
in Table 6-40.  The total cumulative RME cancer risks from exposure to ambient air are all 
significantly below USEPA’s acceptable risk range for adults, adolescents, and children.  
Similarly, the RME HIs also are significantly less than the threshold of 1.  These results are 
summarized as follows: 

• RME cancer risks: adult (9 x 10-8), adolescent (4 x 10-8), child (2 x 10-8), and adult/child 
(1 x 10-7) 

• RME noncancer HIs: adult (0.009), adolescent (0.007), and child (0.007) 
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6.2.5 Landside Worker 

Landside workers were evaluated for exposure to Study Area ambient air consistent with the 
exposure pathway CSM for this receptor.  Exposure to adults was evaluated as shown in 
Table 6-41.  The total RME cancer risk from exposure to ambient air is within USEPA’s 
acceptable risk range.  The RME HIs are less than the threshold of 1.  These results are 
summarized as follows: 

• RME cancer risks: adult (2 x 10-6) 
• RME noncancer HIs: adult (0.2) 

 

6.2.6 Plank Road Recreational User 

Future Plank Road recreational users were evaluated for exposure to Study Area surface 
sediment, surface water, and ambient air consistent with the exposure pathway CSM for this 
receptor.  Exposure to adults and adolescents were evaluated.  As shown in Tables 6-42 
through 6-44 and summarized in Table 6-45, the RME cancer risks from exposure to surface 
water and ambient air are significantly below USEPA’s acceptable risk range for both adults 
and adolescents.  The RME cancer risks from exposure to surface sediments are within 
USEPA’s acceptable risk range for both adults and adolescents.  Exposure to lead in sediment 
was found to result in blood lead levels in the fetus of adult and adolescent Plank Road 
recreational users below threshold levels of concern.  The RME HIs for all exposure media 
also are all less than the threshold of 1. 
 
The incidental ingestion of surface water was not quantitated for the Plank Road recreational 
users because the intensity of surface water exposures is limited for this receptor. This 
BHHRA did quantitate surface water ingestion for other receptors that had similar exposure 
frequency assumptions for surface water ingestion and all of these scenarios resulted in 
estimated cancer risks that were either equal to the lower end of or within USEPA’s 
acceptable cancer risk range and below the noncancer HI threshold of 1.  Therefore, it is 
assumed that the cancer risks and noncancer thresholds from surface water ingestion for the 
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Plank Road recreational user is also below these thresholds.  These results are summarized as 
follows: 

• RME cancer risks: adult (1 x 10-5) and adolescent (2 x 10-5) 
• RME noncancer HIs: adult (0.2) and adolescent (0.2) 

 

6.2.7 Dockside Worker 

Dockside workers were evaluated for exposure to Study Area surface sediment, surface 
water, and ambient air consistent with the exposure pathway CSM for this receptor.  
Exposure to adults was evaluated.  As shown in Tables 6-46 through 6-48 and summarized in 
Table 6-49, the total cumulative RME cancer risks from exposure to surface sediment, surface 
water, and ambient air are equal to the lower end of USEPA’s acceptable risk range for 
adults.  Exposure to lead in sediment was found to result in blood lead levels in the fetus of 
adult workers below threshold levels of concern.  The RME HIs also are significantly less 
than the threshold of 1.  These results are summarized as follows: 

• RME cancer risks: adult (1 x 10-6) 
• RME noncancer HIs: adult (0.02) 

 

6.2.8 Construction Worker at Hunter’s Point South 

Future construction workers at Hunter’s Point South were evaluated for exposure to 
Study Area surface sediment, surface water, and ambient air consistent with the exposure 
pathway CSM for this receptor.  Exposure to adults was evaluated.  As shown in Tables 6-50 
through 6-52 and summarized in Table 6-53, the total cumulative RME cancer risks from 
exposure to surface sediment, surface water, and ambient air are all significantly below 
USEPA’s acceptable risk range for adults.  Exposure to lead in sediment was found to result in 
blood lead levels in the fetus of adult workers below threshold levels of concern.  The RME 
HIs also are significantly less than the threshold of 1.  These results are summarized as 
follows: 

• RME cancer risks: adult (5 x 10-7) 
• RME noncancer HIs: adult (0.8) 
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6.2.9 General Construction Worker 

General construction workers (adults) were evaluated for exposure to Study Area surface 
sediment, surface water, and ambient air consistent with the exposure pathway CSM for this 
receptor.  As shown in Tables 6-54 through 6-57 and summarized in Table 6-58, the total 
cumulative RME cancer risks from exposure to surface sediment, surface water, and ambient 
air are within USEPA’s acceptable risk range for adults.  Exposure to lead in sediment for the 
general construction worker was found to likely be below levels resulting in blood lead levels 
at threshold levels of concern for the fetus of adult workers.  The RME HIs are above the 
threshold value of 1.0.  These results are summarized as follows: 

• RME cancer risks: adult (2 x 10-6) 
• RME noncancer HIs: adult (2) 

 
For the adult general construction worker, the RME noncancer HI is greater than 1, and total 
nondioxin-like PCB congeners is the only COPC with an HI equal to the HI threshold of 1.  
No other COPCs exceeded the noncancer HI threshold of 1.  Thus, the estimated RME 
noncancer hazards by target organ indicate that the HQ is equal to 1 for the central nervous 
system due to nondioxin-like PCB congeners (see Table 6-57). 
 
The CTE cancer risks and noncancer hazards for the general construction worker are shown 
in Tables 6-59 through 6-63 for adults.  The cumulative CTE cancer risks and hazards are less 
than USEPA’s acceptable risk range and below the HI threshold of 1.  These results are 
summarized as follows: 

• CTE cancer risks: adult (4 x 10-7) 
• CTE noncancer HIs: adult (0.7) 

 
The exposure assumptions used to quantify risks and hazards to the general construction 
worker are conservative and likely overestimates risks and hazards to this receptor under the 
RME scenario.  This uncertainty is further discussed in Section 7.2.3. 
 

6.2.10 Sailboat User 

Sailboat users were evaluated for exposure to Study Area soil, surface water, and ambient air 
consistent with the exposure pathway CSM for this receptor.  Study Area sediment was used 
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as a surrogate for soil as described in Section 4.2.10.  Exposure to adults was evaluated.  As 
shown in Tables 6-64 through 6-65 and summarized in Table 6-66, the total cumulative RME 
cancer risks from exposure to soil, surface water, and ambient air are all below USEPA’s 
acceptable risk range for adults.  The RME HIs also are less than the threshold of 1.  These 
results are summarized as follows: 

• RME cancer risks: adult (8 x 10-7) 
• RME noncancer HIs: adult (0.1) 

 
The incidental ingestion of surface water was not quantitated for the sailboat user because 
the intensity of surface water exposures is limited for this receptor.  Exposures to surface 
water are limited to when sailboat users may get splashed by wakes while on their sailboats.  
Such exposures are assumed to be of limited duration, and the RME parameter value for the 
event duration during which dermal exposures to surface water could potentially occur is 
assumed to be 1 hour per event.  This BHHRA did quantify surface water ingestion for other 
receptors that had higher exposure frequency, and duration assumptions for surface water 
ingestion and all of these scenarios resulted in estimated cancer risks that were below 
USEPA’s acceptable cancer risk range and noncancer HI threshold of 1.  Therefore, it is 
assumed that the cancer risks and noncancer hazards from surface water ingestion for the 
sailboat user would also be below these thresholds.   
 
This BHHRA did not quantify potential risk to adolescents and children that may be visitors 
on these sailboats, given the difficult conditions associated with entering and exiting the 
sailboats that any adolescents or children would be well supervised and exposures to soil and 
surface waters would be limited in duration and frequency.  Observations from Anchor QEA 
field staff have only rarely included adolescents or children on or near these sailboats, and 
the frequency of visits to these sailboats and subsequent exposures to soil and surface water 
are expected be much less than that assumed for the adult.  The RME cancer risks were 
below or within USEPA’s acceptable risk range, and noncancer hazards were below USEPA 
thresholds for the adult sailboat user and also for the Plank Road recreational user 
adolescents that included long-term sediment, surface water, and ambient air exposures.  
Therefore, it is assumed that the cancer risks and noncancer hazards for the adolescents and 
children visiting the sailboats would also be below USEPA thresholds.   
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6.2.11 Trespassers/Homeless 

The exposure assessment for this BHHRA has identified populations of trespassers and 
homeless individuals as receptors potentially exposed to Study Area surface waters, surface 
sediments, and fish and crab tissue.  As shown in the BHHRA exposure pathway CSMs (see 
Figures 4-1 and 4-2), the potential risks to these populations are qualitatively evaluated in 
this BHHRA.  This is because the high degree of uncertainty in identifying and selecting 
appropriate exposure parameters makes it extremely challenging to quantify risks from 
exposure to Study Area media for this receptor population.  The specific demographic details 
of the homeless populations or individuals that may be engaged in trespassing activities are 
unknown, and the duration of time that an individual homeless person or trespasser may be 
present within the Study Area likely varies considerably amongst individuals in this 
population.  Similarly, the locations where the homeless and trespassers may be accessing 
Newtown Creek are also uncertain, and quantifying the potential frequency and duration of 
such exposures is extremely challenging.  Any assumptions for these values will have a high 
degree of uncertainty.   
 
There is limited access to the Study Area by trespassers and homeless populations because of 
the heavy industrial nature of the shoreline within the Study Area and existing security 
controls at facilities adjacent to Newtown Creek.  Exposures to environmental media within 
the Study Area are expected to be very infrequent and of limited duration for these 
unauthorized user populations, both currently and in the future.  For example, evidence of 
homeless populations and related traces of their presence (e.g., trash) were observed in the 
upper reaches of English Kills during the March 27, 2014 site visit with USEPA.  Recent 
discussions with Anchor QEA staff that have been at the Study Area during the summer and 
fall of 2015 have reported that there is no evidence of homeless people or encampments that 
had been observed previously in these areas.  Field staff also reported that this may be due to 
increased development and construction activities in the upper portions of English Kills that 
have occurred in 2015.  These observations support the fact that these populations of 
unauthorized users are transient and are not likely to be present in a specific location within 
the Study Area to be exposed for an extended period of time.   
 
The cancer risks and noncancer hazards from exposure to Study Area media have been 
evaluated for the recreational and occupational receptors shown in Figures 4-1 and 4-2, and 
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the risk characterization results for these receptors have shown that cancer risks are either 
below or within USEPA’s cancer acceptable risk range for all exposure pathways except 
recreational fish and crab consumption.  Noncancer hazards are below the noncancer HI 
threshold of 1 for all exposure pathways except recreational fish and crab consumption and 
sediment exposure for the general construction worker.   
 
The exposure assumptions for surface sediment and surface water exposures to these 
receptors are based on long-term exposure durations (e.g., 25 years for occupational 
exposures and up to 26 years for residential/recreational exposures).  These exposure 
durations are much higher than would be expected for transient populations of unauthorized 
users and represent potential exposures to Study Area media greater than predicted for 
populations of homeless and trespassers.  Therefore, the conclusions that exposures to surface 
water and surface sediments are below or within USEPA acceptable cancer risk range or 
below the noncancer HI threshold of 1 likely also apply to the populations of homeless and 
trespassers.   
 
The potential consumption of fish and crab from the Study Area by homeless and trespasser 
populations is also expected to be significantly lower than that assumed for recreational 
anglers and crabbers, which was based on an annualized consumption rate for tissues and 
also based on a residential exposure duration of 26 years.  However, any assumptions as to 
the consumption rates and locations where the populations of homeless and trespassers may 
be fishing and crabbing in the Study Area are extremely uncertain.  Therefore, no additional 
evaluations of this exposure pathway for the homeless and trespasser populations was 
conducted in this BHHRA.   
 

6.2.12 Flooding Scenario 

Residents and general occupational workers present in the adjacent upland neighborhoods 
were evaluated for exposure to potential Study Area overflow flood waters and overflow 
sediments during flooding events, consistent with the exposure pathway CSM for these 
receptors, as described in Section 4.2.11.   
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6.2.12.1 Residents 

As shown in Tables 6-67 through 6-70 and summarized in Table 6-71, the total cumulative 
RME cancer risks to residents from exposure to overflow surface sediment and surface water 
are either equal to the lower end or within USEPA’s acceptable risk range for adults, 
adolescents, children, and adult/child combined.  Exposure to lead in sediment was found to 
result in blood lead levels in children or in the fetus of adult or adolescent residents below 
threshold levels of concern.  The RME HIs also are significantly less than the threshold of 1.  
These results are summarized as follows: 

• RME cancer risks: adult (1 x 10-6), adolescent (2 x 10-6), child (2 x 10-6), and adult/child 
(3 x 10-6) 

• RME noncancer HIs: adult (0.04), adolescent (0.05), and child (0.06) 
 

6.2.12.2 Occupational Workers 

As shown in Tables 6-72 and 6-73 and summarized in Table 6-74, the RME cancer risks to 
occupational workers from exposure to overflow surface sediment and surface water are 
within USEPA’s acceptable risk range for adults.  Exposure to lead in sediment was found to 
result in blood lead levels in the fetus of adult workers below threshold levels of concern.  
The RME HIs also are significantly less than the threshold of 1.  These results are 
summarized as follows: 

• RME cancer risks: adult (2 x 10-6) 
• RME noncancer HIs: adult (0.04) 

 

6.3 Summary of Risk Characterization 

The RME total cancer risks and total noncancer HIs for the receptors evaluated in this 
BHHRA are summarized in Table 6-75.  The CTE total cancer risks and total noncancer HIs 
for the receptors evaluated are summarized in Table 6-76.  For the receptors (i.e., 
recreational anglers and crabbers) where total noncancer HIs are greater than the threshold 
of 1, the RME and CTE target organ total noncancer HIs are summarized in Tables 6-77 and 
6-78, respectively.   
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The only recreational receptors where the estimated RME cancer risks are above USEPA’s 
acceptable risk range or estimated noncancer HIs are greater than the threshold of 1 are the 
recreational anglers and crabbers.  The estimated cancer risks above USEPA’s acceptable risk 
range and noncancer HIs above the threshold of 1 are based on the consumption of fish or 
crab exposure pathway and are discussed in greater detail in subsequent sections for the 
Study Area and reference areas.  For occupational receptors and exposure pathways 
evaluated in this BHHRA, only the general construction worker exposures to surface 
sediments results in an exceedance of USEPA noncancer HI threshold of 1, and the total 
cancer risk estimate for the general construction worker was within USEPA’s acceptable risk 
range.  For unauthorized users and occupational workers and residents exposed to overflow 
water and overflow sediments during flooding events, the RME cancer risks are below or 
within USEPA’s acceptable cancer risk range, and noncancer hazards are below the 
noncancer HI threshold of 1. 
 

6.3.1 Study Area 

For the consumption of fish and crab, under the RME scenario, the cancer risks estimated for 
the adult and combined adult/child age class are above USEPA’s acceptable risk range for all 
tissue types, and the risk to the adolescents and child age class from consumption of blue 
crab muscle and hepatopancreas are also above USEPA’s acceptable risk range.  For the 
adolescent and child age classes, the estimated cancer risks are within USEPA’s acceptable 
risk range for the consumption of striped bass and white perch.  The estimated noncancer 
hazards for fish and crab consumption under the RME scenario are above an HI threshold of 
1 for all age classes and tissue types.  Total nondioxin-like PCB congeners, total PCB 
congener TEQ, and total dioxin/furan TEQ are the COPCs that contribute the highest cancer 
risks and noncancer hazards for all three RME fish and crabbing scenarios. 
 
For the general construction worker, under the RME scenario, the estimated cancer risks 
were within USEPA’s acceptable risk range; however, the noncancer hazards were above the 
HI threshold of 1.  Total nondioxin-like PCB congeners was the COPC with an HI equal to 
the HI threshold of 1 based on surface sediment exposure. 
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For the CTE scenario, the only recreational receptor for which CTE cancer risks and 
noncancer hazards are calculated is the recreational angler/crabber receptor because this is 
the only receptor with potential RME cancer risks above USEPA’s acceptable risk range and 
noncancer HIs above the threshold of 1.  The estimated CTE cancer risks for all age classes 
and tissue types are all within USEPA’s acceptable risk range.  The estimated noncancer HIs 
are above the threshold of 1 for all of the age classes for all three tissue types.  Total 
nondioxin-like PCB congeners and total PCB congener TEQ are the COPCs that contribute 
the highest cancer risks and noncancer hazards for all three CTE fish and crabbing scenarios. 
 
For the CTE scenario for the general construction worker, the estimated cancer risks and 
noncancer hazards were below USEPA’s acceptable risk range and HI threshold of 1. 
 

6.3.2 Reference Area 

Risk characterization for reference area fish and crab consumption was also completed to 
evaluate potential risks related to regional tissue concentrations of COPCs.  These risk 
calculations were completed using EPCs estimated from reference area tissue data for the 
same set of COPCs that were identified for each species and tissue type evaluated for the 
Study Area in this BHHRA.  These EPCs were then used with the RME fish and crab 
consumption rates and associated exposure parameters to calculate cancer risks and 
noncancer hazards based on consumption of fish and crabs collected from the 
reference areas.   
 
PCB is the primary COPC that contributed to both cancer risk and noncancer hazard 
estimates in the Study Area, as well as the reference areas.  These reference area results, 
along with an understanding of species migration and movement, indicate that fish and crab 
tissue contamination occurs on a regional scale, and a portion of the COPCs in the species 
consumed by people fishing and crabbing in the Study Area may originate in a wider 
regional urban area and not just in the Study Area itself.  These regional-scale cancer risks 
and noncancer hazards are in the upper end of the USEPA acceptable risk range or above the 
USEPA acceptable risk range and exceed the HI threshold of 1.  The cancer risks and 
noncancer hazards calculated for the reference areas provide one estimate of regional risks 
that could be present in the absence of Study Area-related contamination.  
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7 UNCERTAINTY ANALYSIS 

Uncertainty is associated with each of the following four steps of a risk assessment: data 
collection and evaluation, exposure assessment, toxicity assessment, and risk 
characterization.  This risk assessment was conducted consistent with USEPA guidance, 
which promotes consistency and where possible reduces uncertainty.  Although in general, 
risk assessments are conducted with conservative assumptions, it is important to specify the 
assumptions and uncertainties inherent in each step of the risk assessment to provide context 
for the risk estimates.  This section addresses the sources of uncertainty in the risk 
assessment and provides an evaluation of the potential impacts on the risk estimates.  An 
understanding of the strengths and potential uncertainties associated with the risk 
assessment provides important information to risk managers to support risk 
management decisions. 
 

7.1 Data Evaluation 

Environmental investigations intrinsically include some uncertainty associated with the data 
collection and evaluation methods.  This section provides a summary of the uncertainties 
associated with the use and evaluation of the data used in this BHHRA.  
 

7.1.1 Data Quality 

Environmental data uncertainties may be introduced through sample collection and 
analytical methods.  If the samples do not adequately represent media at the Study Area, 
hazard/risk estimates could be overestimated or underestimated.  The Phase 1 and Phase 2 
data used in this BHHRA are extensive; the Phase 1 and Phase 2 samples were collected 
under USEPA-approved Quality Assurance Project Plans; the laboratory data were validated 
prior to being used in this BHHRA; and analytical data collected outside of the RI/FS process 
met the usability requirements prior to being used in this BHHRA.  Therefore, the data used 
in this BHHRA are considered to adequately represent Study Area and reference area media 
and do not introduce any bias in the estimated cancer risks and noncancer hazards. 
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7.1.2 COPC Screening 

There is uncertainty associated with the COPC screening process due to the lack of sediment 
SLs and the conservative nature of the SLs used.  There are no readily available 
human health-based sediment SLs for identifying sediment COPCs; therefore, all of the 
Study Area sediment data were screened against USEPA residential soil RSLs (see 
Section 3.3) to select COPCs.  The use of residential soil RSLs to screen sediment is 
conservative because all of the scenarios evaluated in this BHHRA that include exposures to 
surface sediments have exposure frequencies and durations much lower than the default 
values used to develop the residential, or even industrial, soil RSLs.  All of the Study Area 
surface water data were screened against USEPA’s residential tap-water RSLs to select the 
COPCs.  The use of residential drinking water-based RSLs is conservative because the 
scenarios evaluated in this BHHRA only include incidental ingestion of surface water.  The 
use of these conservative SLs for sediment and surface water may result in including COPCs 
with small contributions to overall risk estimates but ensures that no contaminants are 
overlooked in the identification of COPCs.  The use of conservative SLs, therefore, will not 
result in an underestimation of potential cancer risks and noncancer hazards in the Study 
Area. 
 
The Phase 2 BHHRA dataset was designed to address specific exposure scenarios.  The only 
BHHRA scenarios that use the combined Phase 1 and Phase 2 datasets are the flood overflow 
sediment exposures to residents and occupational workers.  The Phase 1 dataset is the only 
one that analyzed for VOCs; therefore, the flooding overflow scenario is the only case where 
potential exposure to residents and occupational workers from VOCs in sediment was 
characterized.  For other BHHRA scenarios, which used Phase 2 data exclusively for 
exposure estimates, VOC data were not available.  Residential RSLs are intended to be 
protective of soil direct contact, soil ingestion, and soil vapor from long-term exposure.  Soil 
vapor exposures result in the greatest contribution to the residential soil VOC RSLs 
(USEPA 2015b).  The uncertainty associated with using RSLs protective of soil-associated 
VOC vapor exposure for evaluating overflow sediment exposure is characterized as 
extremely conservative because sediment-associated VOCs are water soluble and not 
expected to persist in sediments.  The lack of VOC data for other BHHRA scenarios may 
result in an underestimation of risk, as demonstrated by the overflow sediment scenario risk 
results for residents, but is not expected to have any impact on the results or conclusions of 
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this BHHRA.  For example, for the overflow sediment scenario, detected VOC cancer risks 
were many orders of magnitude below USEPA thresholds for the most sensitive age class 
(combined adult/child), which had estimated cancer risks in the 10-11 and 10-12 range.  
Similarly, for noncancer hazards for the most sensitive age class (child), the noncancer HQs 
for VOCs were in the 10-6 and 10-8 range (see Tables 6-59 and 6-60). 
 

7.1.3 Uncertain COPCs 

Chemicals were identified as uncertain if the FoD was less than 5% but the maximum RL 
was greater than the SL.  Chemicals without SLs, but with an FoD of greater than 5%, were 
also identified as uncertain COPCs.  Uncertain COPCs were identified in sediment, surface 
water, biota tissue, and ambient air. 
 
Uncertain chemicals are unlikely to add to overall potential risk or hazards when compared 
with the chemicals that are the primary risk drivers, which have comparatively large excess 
cancer risk or HQs.  Uncertain COPCs are discussed in the remainder of this section.   
 

7.1.3.1 Surface Sediment 

Thirty-six chemicals were identified as uncertain COPCs because the FoD is less than 5%, 
but the RL exceeds the SL (see Table 3-13), including VOCs, SVOCs, a pesticide, and 
herbicides.   
 
None of the 12 VOCs identified as uncertain COPCs because the FoD is less than 5%, but the 
RL exceeds the SL, were detected in the Study Area.  The range of RLs of the uncertain 
VOCs was variable.  The only exception is 1,2-dibromo-3-chloropropane, for which the RL 
was greater than the SL for all samples.  Only 1,1,2-trichloroethane,1,2-dibromo-3-
chloropropane, and ethylene dibromide (1,2-dibromoethane) had RLs that exceeded the SL 
by more than a factor of 10.   
 
Twenty-one SVOCs were identified as uncertain COPCs because the FoD is less than 5%, but 
the RL exceeds the SL.  2-chlorophenol and atrazine were each detected once (0.27%), and 
pentachlorophenol was detected twice (0.57%).  None of the other 18 uncertain SVOCs were 
detected.  The range of RLs of the uncertain SVOCs was variable and bracketed the 
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respective SL.  RLs exceeded SLs by more than a factor of 10 for the following 16 uncertain 
SVOCs:  

• 1,2,4,5-tetrachlorobenzene 
• 1,4-dioxane 
• 2,4,6-trichlorophenol 
• 2,4-dinitrophenol 
• 2,4-dinitrotoluene 
• 2,6-dinitrotoluene 
• 3,3'-dichlorobenzidine 
• 3-nitroaniline 
• 4-nitroaniline 
• Atrazine 
• Bis(2-chloroethyl)ether 
• Dinitro-o-cresol (4,6-dinitro-2-methylphenol) 
• Hexachloroethane 
• Nitrobenzene 
• N-nitrosodi-n-propylamine, and 
• Pentachlorophenol 

 
One pesticide and two herbicides were identified as uncertain COPCs because the FoD is less 
than 5%, but the RL exceeds the SL.  The pesticide toxaphene was detected with an FoD of 
0.63%.  The range of toxaphene RLs brackets the SL.  The maximum toxaphene RL exceeded 
the SL by more than a factor of 10.  The herbicides, mecoprop and mephanac, were detected 
at 1.24% and 2.5%, respectively.  The minimum RLs for the two herbicides was greater than 
their respective screening levels.  The maximum RL for mephanac exceeded the SL by more 
than a factor of 10. 
 
The chemicals included as uncertain COPCs for surface sediment because the FoD is less 
than 5%, but the RL exceeds the SL, are represented by the chemicals in their respective 
analyte groups that were included as COPCs.  Excluding uncertain COPC may underestimate 
risk for sediment exposure, but due to the low FoD, the contribution to risk is not expected 
to change the results of this BHHRA. 
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Dimethyl phthalate was identified as the only uncertain COPC based on the surface 
sediment risk screen because it had an FoD greater than 5%, but it did not have an SL.  The 
FoD for dimethyl phthalate was 5.2%.  Other phthalates (e.g., bis(2-ethylhexyl)phthalate) 
with SLs and a greater FoD were included in the baseline risk calculations.  The lack of an SL 
and human health toxicity values for dimethyl phthalate may underestimate risk for 
sediment exposure, but due to the low FoD for this uncertain COPC, the underestimation of 
risk is not expected to change the results of this BHHRA.   
 

7.1.3.2 Surface Water 

Fifty-two chemicals were identified as uncertain COPCs because the FoD is less than 5%, but 
the RL exceeds the SL (see Table 3-14).   
 
Of the five metals identified as uncertain COPCs, all were detected with FoD ranging from 
0.3% for beryllium to 4.1% for cobalt.  The following three metals had maximum RLs that 
exceeded the respective SLs by more than a factor of 10: cadmium, cobalt, and thallium.  
Thallium was the only metal that was detected above the SL by a large factor (5,000 times); it 
had an FoD of 4.97%.   
 
Of the 17 VOCs identified as uncertain COPCs, only 2 were detected in the Study Area, 1,4-
dichlorobenzene and bromomethane (methyl bromide), with FoDs of 0.6% and 1.2%, 
respectively.  The RLs for the uncertain VOCs were not variable and are represented by a 
single value.  The following three uncertain VOCs had RLs that exceeded the respective SLs 
by more than a factor of 10: 

• 1,1,2-trichloroethane 
• 1,2-dibromo-3-chloropropane 
• Ethylene dibromide (1,2-dibromoethane) 

 
Twenty SVOCs were identified as uncertain COPCs because the FoD is less than 5%, but the 
RL exceeds the SL.  The following seven SVOCs were detected, with detection frequencies 
ranging from 0.3% to 3.3%:  

• 2,4-dinitrotoluene 
• 2,6-dinitrotoluene 
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• 4-chloroaniline 
• Biphenyl (1,1'-biphenyl) 
• Hexachlorobenzene 
• Pentachlorophenol 
• n-Nitrosodi-n-propylamine 

 
The range of RLs of the uncertain SVOCs was variable and bracketed the respective SLs.  RLs 
exceeded SLs by more than a factor of 10 for the following five uncertain SVOCs:  

• 2,6-dinitrotoluene 
• 1,1’-biphenyl 
• Hexachlorobenzene 
• Pentachlorophenol 
• n-Nitrosodi-n-propylamine 

 
One PAH, dibenzofuran, was identified as an uncertain COPC because the FoD is less than 
5%, but the RL exceeds the SL.  Dibenzofuran was not detected in the Study Area, and the 
maximum RL was only two times greater than the SL.   
 
Seven pesticides and two herbicides were identified as uncertain COPCs because the FoD is 
less than 5%, but the RL exceeds the SL.  All seven following pesticides were detected, with 
the FoD ranging from 0.8% to 3.9%: 

• Aldrin 
• Dieldrin 
• Heptachlor 
• Heptachlor epoxide 
• Hexachlorocyclohexane (BHC), alpha- 
• Mirex 
• Toxaphene 

 
Only one pesticide, toxaphene, had an RL that exceeded the SL by more than a factor of 10.  
The herbicides, mecoprop and mephanac, were not detected.  The minimum RLs for the two 
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herbicides was greater than their respective SLs.  The maximum RL for the herbicides 
mecroprop and mephanac exceeded the SL by more than a factor of 10.  
 
The chemicals included as uncertain COPCs for surface water because the FoD is less than 
5%, but the RL exceeds the SL, are represented by the chemicals in their respective analyte 
groups that were included as COPCs.  The exclusion of the 52 uncertain COPCs from the 
cumulative risk calculations from surface water may potentially underestimate risk; 
however, it is unlikely to change the results of this BHHRA. 
 

7.1.3.3 Biota Tissue 

Seven pesticides and five PAHs were identified as uncertain COPC for striped bass, white 
perch, and blue crab tissue because the FoD is less than 5%, but the RL exceeds the SL (see 
Tables 3-15a through 3-15c).   
 
Seven pesticides were identified as uncertain COPCs in striped bass fillet tissue but were not 
detected in the Study Area.  The range of RLs for the pesticides was variable and bracketed 
the respective SLs.  RLs exceeded SLs by more than a factor of 10 for the following three 
uncertain pesticide COPCs for striped bass: 

• Aldrin 
• Heptachlor epoxide 
• Hexachlorocyclohexane (BHC), gamma- (Lindane) 

 
Five PAHs and two pesticides were identified as uncertain COPCs in white perch tissue.  
These chemicals were not detected in the Study Area.  The range of RLs for the PAHs was 
variable but were all greater than their respective SLs.  RLs exceeded SLs by more than a 
factor of 10 for the following two uncertain PAH COPCs: benzo(a)anthracene and 
dibenzo(a,h)anthracene.  The two pesticides, Aldrin and mirex, were not detected.  The 
range of RLs for the pesticides was variable but were all greater than their respective SLs.  
None of the uncertain white perch pesticide RLs exceeded their respective SLs by more than 
a factor of 10.    
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Two pesticides, aldrin and heptachlor, were identified as uncertain COPCs in blue crab 
combined muscle and hepatopancreas tissue.  These pesticides were not detected in the 
Study Area.  The range of RLs of the pesticides was variable and bracketed the respective SLs.  
None of the uncertain crab tissue pesticide RLs exceeded their respective SLs by more than a 
factor of 10.  
 
The chemicals included as uncertain COPCs for tissue because the FoD is less than 5%, but 
the RL exceeds the SL, are represented by the chemicals in their respective analyte groups 
that were included as COPCs.  The uncertain tissue COPCs with RLs above the SLs may 
potentially result in a slight underestimation of risks; however, it is unlikely to change the 
results of this BHHRA. 
 

7.1.3.4 Ambient Air 

Eight chemicals were identified as uncertain COPCs in ambient air because the FoD is less 
than 5%, but the RL exceeds the SL (see Table 3-16), including VOCs and a PCB.  Of the 
seven VOCs identified as uncertain COPCs because the FoD is less than 5%, but the RL 
exceeds the SL, none were detected in the Study Area.  The RLs for these uncertain VOCs 
were not variable and are represented by a single value.  Two uncertain VOCs had RLs that 
exceeded the respective SLs by more than a factor of 10, benzyl chloride and ethylene 
dibromide.  One PCB, Aroclor 1221, was identified as uncertain COPCs because the FoD is 
less than 5%, but the RL exceeds the SL, but it was not detected in the Study Area.  The RL 
was not variable and did not exceed the SL by more than a factor of 10. 
 
The chemicals included as uncertain COPCs for air because the FoD is less than 5%, but the 
RL exceeds the SL, are represented by chemicals in their respective analyte groups that were 
included as COPCs.  The exclusion of the uncertain COPCs from the air evaluation may 
potentially underestimate risk; however, it is unlikely to be significant or change the results 
of this BHHRA.   
 
The following three VOCs were identified as uncertain COPC because they had an FoD 
greater than 5%, but did not have an SL:  

• Cis-1,2-dichloroethene 
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• 1,2-dichlorotetrafluoroethane 
• 1,3,5-trimethylbenzene 

 
The FoD for cis-1,2-dichloroethene was 2%.  The lack of an SL and human health toxicity 
values for cis-1,2-dichloroethene may underestimate risk for sediment exposure, but due to 
the low FoD for this uncertain COPC, the underestimation of risk is not expected to change 
the results of this BHHRA.   
 
1,2-dichlorotetrafluoroethane and 1,3,5-trimethylbenzene were detected in all samples.  The 
lack of an SL and human health toxicity values for these uncertain VOC COPCs may 
underestimate risk for air exposure, but as noted in Section 3.3.2.4, ambient air 
concentrations of all measured VOCs in the Study Area were no higher than site-specific or 
regional background levels, nor were localized impacts to air quality in the Study Area found 
based on statistical analysis of upwind/downwind paired sampling stations.  
 

7.1.4 COPCs with Surrogate Toxicity Values 

There were a few COPCs, as discussed in Section 5, for which a toxicity value (RfD or SF) 
was not available, and therefore, a structurally similar chemical was identified as a surrogate.  
Based on the results of the risk characterization, the chemicals that exceeded the USEPA 
acceptable risk range or had an HQ of 1 did not rely on surrogate toxicity values, suggesting 
that the chemicals for which surrogates were used are unlikely to contribute to overall risk.  
The use of surrogate toxicity values is not expected to impact the conclusions of the risk 
assessment. 
 

7.1.5 Evaluation of Chromium Assumptions in the BHHRA  

For this BHHRA, total chromium was conservatively screened using hexavalent chromium 
RSLs, as discussed in Section 3.3.1, and risks from total chromium exposures in tissue, surface 
water and sediment were evaluated using the toxicity values for trivalent chromium, based 
on the assumption that trivalent chromium is dominant in tissue and aquatic environments.   
 
Typically in the aquatic environment and in tissues, geochemical conditions favor the 
occurrence of chromium in the trivalent state.  Hexavalent chromium is readily converted to 
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the trivalent state under mildly reducing conditions.  Even with oxidizing, alkaline 
conditions where hexavalent chromium is thermodynamically favored, transformation is 
kinetically limited.  Furthermore, trivalent chromium is the prevalent form of chromium 
present in tissue because hexavalent chromium is unstable in biological tissues and is 
ultimately reduced to trivalent chromium by a variety of reducing agents (USEPA 1998b; 
ATSDR 2008; Becker et al. 2006; Martello et al. 2007).  Therefore, in the absence of an 
anthropogenic source (or in situ chemical oxidation) hexavalent chromium is not expected to 
be a significant component of total chromium in tissues or in the aquatic environment.   
 
An uncertainty analysis was completed for chromium that involved quantification of risks to 
human health receptors assuming that hexavalent chromium was present at 10% and 1% 
total chromium to provide a bounding estimate for potential upper-bound and lower-bound 
risks based on the potential speciation of chromium in human exposure media.  The RME 
cancer risks and noncancer hazard calculations are discussed, as well as the implications on 
total cancer risks and noncancer hazards to the receptor based on exposure to all COPCs in 
the media evaluated.  This uncertainty analysis was completed for the following 
representative media and receptors based on the long-term and frequent exposures to surface 
water, sediment, and tissues: 

• Surface water for the recreational boater.  This receptor was selected for the 
evaluation of surface water chromium uncertainty analysis because it includes two 
age classes (adult and adolescent) and also includes frequent and long-term exposures 
to surface water.  The results of this evaluation are presented in Table 7-1.   

• Surface sediment for the Plank Road recreational user.  This receptor was selected for 
the evaluation of surface sediment chromium uncertainty analysis because it includes 
two age classes (adult and adolescent) and also includes long-term exposures to 
sediment and a moderate exposure frequency.  The results of this evaluation are 
presented in Table 7-2. 

• All tissue types for recreation angler/crabber.  These receptors and tissue types were 
selected for the evaluation of tissue chromium uncertainty analysis because they 
include all age classes evaluated in this BHHRA (adult, adolescent, child, and 
combined adult/child) and also include frequent and long-term consumption of 
tissues.  The results of this evaluation are presented in Tables 7-3 and 7-4 for striped 
bass, Tables 7-5 and 7-6 for white perch, and Tables 7-7 and 7-8 for blue crab.   
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The cancer risks and noncancer hazards associated with exposure to chromium as 10% and 
1% hexavalent chromium in surface water for the recreational boater were all well below 
USEPA’s acceptable risk range and noncancer HQ threshold of 1, as shown in Table 7-1.  The 
total risks for the recreational boater from surface water exposures are slightly higher for the 
10% hexavalent assumption (e.g., cancer risks for the adult increased from 7 x 10-8 to 1 x 10-7), 
but noncancer HIs did not change under either assumption for hexavalent chromium 
compared to the assumption that chromium was present as 100% trivalent chromium.   
 
The cancer risks and noncancer hazards associated with exposure to chromium as 10% and 
1% hexavalent chromium in surface sediment for the Plank Road recreational user are all 
well below USEPA’s acceptable risk range and noncancer HQ threshold of 1, as shown in 
Table 7-2.  The total cancer risks and noncancer hazards for the Plank Road recreational user 
from surface sediment exposures were unchanged under either scenario from the risks 
calculated assuming 100% trivalent chromium.   
 
The cancer risks and noncancer hazards associated with consumption of striped bass tissue 
containing chromium at 10% and 1% hexavalent chromium are all below USEPA’s 
acceptable risk range and noncancer HQ threshold of 1, as shown in Tables 7-3 and 7-4.  The 
total cancer risks and noncancer hazards for all age classes for striped bass consumption were 
unchanged under either scenario from the risks calculated assuming 100% trivalent 
chromium.   
 
The cancer risks and noncancer hazards associated with consumption of white perch tissue 
containing chromium at 10% are within USEPA’s acceptable risk range for the adult and 
adolescent and equal to the upper end of the acceptable risk range for the child.  For the 
combined adult/child age class, the cancer risks are above USEPA’s acceptable risk range.  
The noncancer HQ is below the threshold of 1 for all age classes.  Under the assumption of 
1% hexavalent chromium, all cancer risks were within USEPA’s acceptable risk range, and 
noncancer HQs are all below the threshold of 1, as shown in Tables 7-5 and 7-6.  The total 
cancer risks from the consumption of white perch tissue are slightly higher for the 10% 
hexavalent assumption for adolescent, child, combined adult/child (e.g., cancer risks for the 
adult/child increased from 3 x 10-4 to 5 x 10-4), but noncancer HIs did not change under 
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either assumption for hexavalent chromium compared to the assumption that chromium was 
present as 100% trivalent chromium.   
 
The cancer risks and noncancer hazards associated with consumption of blue crab tissue 
containing chromium at 10% and 1% hexavalent chromium are all below USEPA’s 
acceptable risk range and noncancer HQ threshold of 1, as shown in Tables 7-7 and 7-8, with 
the exception of the adult/child age class that had a cancer risk equal to the lower end of 
USEPA’s acceptable risk range.  The total cancer risks and noncancer hazards for all age 
classes for blue crab consumption were unchanged under either scenario from the risks 
calculated assuming 100% trivalent chromium.   
 
The difference in sensitivity evaluation results for white perch compared to striped bass and 
blue crab is due to white perch being highly enriched in chromium compared to these other 
two species.  This is demonstrated by comparing the chromium EPCs presented in Table 7-3 
for striped bass, Table 7-5 for white perch, and Table 7-7 for blue crab.  The concentrations 
of chromium were almost two orders of magnitude higher in white perch than in striped bass 
or blue crab.   
 
The assumptions that hexavalent chromium is present at 10% and 1% of total chromium in 
sediment, surface water, and fish and crab tissue are conservative estimates of the potential 
presence of hexavalent chromium in these aquatic media.  Concentrations of hexavalent and 
total chromium in Phase 2 Study Area surface sediments were reviewed to estimate what 
percentage of total chromium that may be present as hexavalent chromium.  Hexavalent 
chromium was detected at trace concentrations in approximately half of the surface sediment 
samples analyzed.  The median ratio of hexavalent chromium to chromium was estimated 
using the non-parametric KM estimator in ProUCL Version 5.1 based on the logarithm of the 
ratio with the non-detect hexavalent chromium censored at the MDL.  The median 
percentage of hexavalent chromium to total chromium found in the Phase 2 surface 
sediments was 0.5%.  This value is consistent with regional studies conducted in the 
Hackensack River in New Jersey (Becker et al. 2006; Martello et al. 2007) that reported the 
percentage of hexavalent chromium to total chromium of less than 1% for the majority of 
sediment samples and never above 5%.  Thus, the assumption that hexavalent chromium is 
present at 10% and 1% of total chromium in sediment provides a conservative bounding 
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estimate of the potential for hexavalent chromium to be present in the aquatic sediments and 
other aquatic media.   
 
The results of this sensitivity evaluation indicate that for surface water and sediments, the 
risks associated with the assumption of 1% hexavalent chromium had no impact on the risk 
estimates for the exposure scenarios evaluated and that the assumption of 10% only had a 
very minor increase in estimated cancer risks for surface water exposures.  For the 
consumption of striped bass and blue crab, the assumption of 1% and 10% hexavalent 
chromium had no impact on the risk estimates for the consumption of striped bass or blue 
crab tissues.  For the consumption of white perch tissue, the assumption of 1% hexavalent 
chromium had no impact on the risk estimates for the consumption of white perch tissue, 
and the assumption of 10% hexavalent chromium resulted in increases to the estimated 
cancer risks for the adolescent, child, and combined adult/child age classes.   
 
Therefore, the use of trivalent chromium toxicity values for total chromium in surface water 
and sediment did not have any impact on the risk assessment results or conclusions.  For 
tissues, only the consumption of white perch with the unlikely assumption of 10% 
hexavalent chromium in tissue had any impact on estimated cancer risks for this exposure 
pathway.  For striped bass and blue crab, the use of trivalent chromium toxicity values for 
total chromium in surface water and sediment did not have any impact on the risk 
assessment results or conclusions. 
 

7.1.6 Evaluation of Mercury Assumptions in the BHHRA  

For this BHHRA, total mercury was conservatively screened using methyl mercury RSLs as 
discussed in Section 3.3.1, and noncancer hazards from total mercury exposures in surface 
water and sediment were evaluated using the toxicity values for mercury chloride, based on 
the assumption that methyl mercury concentrations are low in the aquatic environment.  An 
uncertainty analysis was completed for mercury that involved quantification of risks to 
human health receptors assuming that methyl mercury was present at 100% of the total 
mercury concentration, which is an extremely conservative assumption.  No sensitivity 
evaluation was necessary for the cancer endpoint because methyl mercury is not considered 
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a human carcinogen and for tissues because methyl mercury data were collected for this 
media.   
 
The uncertainty evaluation was done for representative media and receptors based on the 
long-term and frequent exposures to surface water and sediment.  For this uncertainty 
analysis, the following RME exposure parameters were used to quantify noncancer hazards 
assuming that total mercury is present as 100% methyl mercury for each receptor included in 
this uncertainty analysis: 

• Surface water for the recreational boater.  This receptor was selected for the 
evaluation of surface water mercury uncertainty analysis because it includes two age 
classes (adult and adolescent) and also includes frequent and long-term exposures to 
surface water.  The results of this evaluation are presented in Table 7-9.   

• Surface sediment for the Plank Road recreational user.  This receptor was selected for 
the evaluation of surface sediment mercury uncertainty analysis because it includes 
two age classes (adult and adolescent) and also includes long-term exposures to 
surface sediment and a moderate exposure frequency.  The results of this evaluation 
are presented in Table 7-10. 

 
The noncancer hazards associated with exposure to 100% methyl mercury in surface water 
for the recreational boater are all well below the noncancer HQ threshold of 1, as shown in 
Table 7-9.  The total noncancer HIs did not change for either adult or adolescent age classes 
under the assumption of 100% methyl mercury compared to the assumption that mercury 
was present as 100% mercury chloride.   
 
The noncancer hazards associated with exposure to 100% methyl mercury in surface 
sediment for the Plank Road recreational user are all well below the noncancer HQ 
threshold of 1, as shown in Table 7-10.  The total noncancer HIs did not change for either 
adult or adolescent age classes under the assumption of 100% methyl mercury compared to 
the assumption that mercury was present as 100% mercury chloride.   
 
Therefore, the use of the mercury chloride toxicity values for total mercury in surface water 
and sediments for risk characterization did not have any impact on the risk assessment 
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results or conclusions.  The use of mercury assumptions did not add uncertainty to the risk 
assessment conclusions for surface water and surface sediment exposures.   
 

7.2 Exposure Assessment 

This section provides a summary of the uncertainties associated with exposure pathways and 
parameters, EPCs, fish and crab consumption rates, and cooking loss.  
 

7.2.1 Exposure Pathways and Parameters 

Uncertainty is inherent in the selection of exposure pathways and the values selected for 
exposure parameters.  For the Study Area, limited quantifiable information is available for 
recreational and occupational receptor parameter values.  For the exposure frequency and 
exposure duration parameters for all exposure scenarios, the values selected were based on 
USEPA guidance and professional judgment; conservative upper-bound values were selected.  
Because the exposure factors include upper-bound assumptions, the resulting risks are 
conservative and more likely to overestimate than underestimate risk at the Study Area. 
 
In particular, there are uncertainties associated with the sediment ingestion and dermal 
contact exposure parameters that are based on default soil ingestion and dermal exposure 
parameters.  There are no USEPA default exposure parameters for sediment ingestion or 
dermal contact and the use of conservative exposure parameters for soil to quantify risks 
associated with sediment exposures overestimates risks associated with this exposure 
pathway.  This is discussed further in Section 7.2.2.  Overall, risks that were quantified for 
exposures to sediment, surface water, and air were much lower than the risks associated with 
the fish and crab consumption pathway for recreational anglers and crabbers.  Uncertainty 
associated with the key parameters of the fish and crab ingestion pathway are discussed in 
Section 7.2.7 and 7.4.2.  It should be noted that risk associated with sediment exposure is low 
relative to other estimated risk because sediment exposures were not identified as a complete 
exposure pathway for most recreational receptors and the risk was not quantitatively 
evaluated.  
 
There are no USEPA default surface water ingestion rates for several of the exposure 
scenarios that were quantified for surface water ingestion.  These include the recreational 



 
 
  Uncertainty Analysis 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS 134 171037-01.01 

boater, dockside worker, Hunter’s Point South construction worker, and general 
construction worker.  As discussed in Section 4.4 and presented in Tables 4-13 and 4-19, the 
surface water ingestion rate that was used was based on the 95% UCL estimate from studies 
for recreational users.  This was the only value available for this activity in the USEPA 2011 
Exposures Factors Handbook (USEPA 2011).  This value is a conservative estimate of the 
mean surface water ingestion rate for recreational users and not an estimate of a high level of 
exposure (e.g., 90th percentile) for recreational activities.  However, the use of a recreational 
activity based surface water ingestion rate for occupational exposures is a very conservative 
estimate and the use of the recreational 95% UCL surface water ingestion likely 
overestimates surface water ingestion rates for these occupational receptors. 
 
Community groups and local residents have expressed increasing interest in having young 
children (ages 0 to 6 years old) partake in recreational activities with their families at the 
creek.  The risk estimates for the Plank Road recreational users focused on adult and 
adolescent visitors, who are likely to visit the access area more frequently than young 
children and are within the acceptable risk range for cancer risks and below the noncancer 
hazard threshold.  Use of the creek may change over time and may be higher for young 
children if future development includes residential areas or lower, if access is limited, which 
would result in the risk being over- or under-estimated.  Given the conditions in an 
industrial waterway like Newtown Creek, young children would likely be well supervised 
due to safety concerns and would likely have a lower level of exposure than the adolescents, 
and therefore, resulting risks/hazards would also be within or below the USEPA acceptable 
cancer range and below the noncancer threshold.  The estimates presented in the risk 
assessment are expected to be the most likely for current and future recreational use. 
 

7.2.2 Exposure Parameters and Assumptions for Sediment Exposures 

This BHHRA uses conservative assumptions regarding exposure parameters selected for 
evaluating sediment exposures.  USEPA does not currently have default exposure parameters 
for sediment exposures, and soil exposure parameters were used to evaluate sediment dermal 
and ingestion parameters.  The uncertainty in the use of these parameters is further discussed 
in this section.   
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In this BHHRA, soil dermal exposure parameters were used to estimate dermal exposures.  
Exposures to sediment will differ from exposures to soil due to differences in the chemical 
and physical properties between the two media and the differing conditions under which 
exposures occur.  The ABS is used to estimate the amount of the chemical absorbed from 
sediment.  USEPA guidance (USEPA 2004) provides the available soil ABS values that were 
used in this BHHRA.  These ABS values were derived from studies of contaminated soil, and 
the difference in chemical and physical properties between soil and sediment, soil/sediment 
loading rates to skin based on upland conditions compared to aquatic conditions, and other 
variables that will influence the absorption of chemicals from sediment are not accounted for 
in these values.  Because of the multiple differences between sediment and soil exposure 
conditions, the use of soil ABS values adds uncertainty to the sediment dermal risk estimates 
quantified in this BHHRA.  However, the magnitude of this uncertainty and whether the 
risk estimates are underestimates or estimates of actual dermal exposure is unknown.   
 
A significant additional uncertainty in the sediment dermal intake equations that use the 
ABS term is that USEPA guidance (USEPA 2004) does not allow for any explicit effect of 
exposure time, and the default assumption for exposure time is 24 hours per event.  None of 
the receptors that have complete exposure pathways for sediment dermal exposures are 
exposed for this numbers of hours per day.  The longest daily exposures to sediment are for 
the occupations receptors (8 hours a day for dockside workers, Hunter’s Point South 
construction workers, and general construction workers), and all of the other receptors have 
much shorter daily exposures to sediment.  This is especially true for the Plank Road 
recreational receptors (3.7 hours per day for adults and 3 hours per day for adolescent).  The 
use of a calculated dermal intake value based on 24 hours of exposure likely overestimates 
the actual dermal exposures and subsequent calculated risks for these receptors.   
 
In this BHHRA, default daily soil ingestion rates are used as estimates of sediment ingestion 
rates because USEPA does not have any recommended sediment ingestion rates for use as 
exposure assumptions.  The default soil ingestion rates are used in this BHHRA for the 
following exposure scenarios: residents exposed to overflow sediment, Plank Road 
recreational users, indoor and outdoor occupational soil ingestion rates for dockside workers 
and occupational workers exposed to overflow sediment, and construction worker soil 
ingestion rates for the Hunter’s Point South and general construction workers.  Similar to the 
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uncertainties associated with the sediment dermal evaluations, ingestion of sediment will 
differ from ingestion of soil due to differences in the chemical and physical properties 
between the two media and the differing conditions under which exposures occur.  
 
There are a limited number of studies available that provide estimates of soil ingestion rates, 
and the soil ingestion rates recommended by USEPA have components and associated 
assumptions regarding hand to mouth contact, associated dermal adherence of the chemical, 
and the inhalation of fugitive dust generated by soil.  There is considerable uncertainty in 
applying these types of assumptions to the conditions where sediment contact and ingestion 
likely occur.  If sediment exposures are occurring in shallow sediment under water, it is 
likely that sediment adhering to skin will be rinsed off before hand to mouth contact can 
occur.  Conversely, if the exposure is to exposed shallow sediment (e.g., under low tide 
conditions) the wet nature of sediment may result in greater dermal adhesion than for soil.  
The assumption in the soil ingestion rates that include a component of fugitive dust is likely 
to overestimate sediment ingestion because the characteristics of wet sediment do not favor 
the generation of dust.   
 
Another significant source of uncertainty in applying default daily soil ingestion rates to 
sediment ingestion assumptions is that the duration of exposure to sediment is much less 
than 24 hours, as discussed for the sediment dermal parameters.  The assumption that default 
daily soil ingestion rates represent sediment ingestion rates that are based on limited hours of 
sediment exposures per day likely overestimates the sediment ingestion rate and associated 
risk estimates for the BHHRA receptors. 
 

7.2.3 Exposure Parameter Assumption for the General Construction Worker 

The exposure assumptions used to quantify risks to the general construction worker were 
developed to capture a broad range of short-term construction-related activities that have 
been either observed in the Study Area or included in the USACE permits evaluated, as 
discussed in Section 4.2.9.  These exposure assumptions included very conservative 
assumptions regarding the duration of the construction project, as well as assumptions for 
sediment dermal contact and ingestion that are based on soil exposures to construction 
workers.   
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The project duration assumed for the general construction worker was based on the longest 
term project observed and permitted, while the majority of the observations were of shorter 
duration.  Although the selection of this exposure duration is consistent with the definition 
of an RME scenario, it represents a conservative upper-bound estimate, and many 
construction projects that occur within the Study Area will have a much shorter project 
duration.  The construction worker scenario also has conservatively assumed that the 
intensity of sediment contact would be similar to that of soil and that sediment contact 
would occur 8 hours per day on a daily basis over the course of the 4-month project.   
 
There is considerable uncertainty regarding the nature and extent of sediment contact that 
would be experienced by construction workers working along the shoreline of the 
Study Area.  It is highly unlikely that a worker would be involved in in-water construction 
activities during the entire duration of the project because these projects involve both 
in-water and upland activities, and also, activities that are done in-water do not involve 
continuous exposure to sediment or surface water.   
 
As discussed in Section 7.2.2, the use of soil dermal and ingestion assumptions for sediment 
also carries a high degree of uncertainty and likely results in an overestimation of potential 
risks to this receptor.  Thus, the risks from the RME scenario are likely overestimated for this 
receptor, and although the potential cancer risks were within USEPA’s acceptable risk range, 
the noncancer HI of 2 is only slightly above the threshold of 1.  Taking into account the 
uncertainties discussed in this section, it is likely that the actual noncancer hazards 
experienced by the general construction worker would be less than 1 and closer to the values 
quantitated for the CTE scenario.  The cancer risks for the CTE scenario were below 
USEPA’s acceptable risk range and also below the noncancer hazards threshold of 1.  
 
The BHHRA estimates risks posed by a site in the absence of remediation or exposure 
controls.  Thus, the BHHRA does not assume the use of worker protections and criteria 
regarding chemical contamination that might be required under health and safety 
regulations. 
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7.2.4 Exposure Parameter Assumptions for the Flooding Scenario 

As noted in Section 4.2.11, flooding events have become more frequent in recent years and 
the estimate of number of flooding events and the duration of flooding events may change in 
the future.  Although climate models have indicated that water levels may rise in the future, 
which could result in more flooding events and longer duration of flooding events, it is not 
possible to estimate the magnitude of these increases.  However, given that the estimated 
hazards and risks associated with this pathway using current data for flooding events and 
duration of events results in hazard and risk levels that are well below USEPA’s acceptable 
values and risk range, it is anticipated that this pathway will likely not be a significant 
exposure pathway in the future. 
 

7.2.5 Residential Occupancy Duration Assumptions 

The assumed residential occupancy duration used in this BHHRA is the USEPA CERCLA 
default value of 26 years (USEPA 2014a).  This value is based on the 90th percentile of 
national residency duration values reported in the key population mobility study (Johnson 
and Capel 1992) presented in USEPA’s 2011 Exposure Factors Handbook (USEPA 2011).  The 
CAG has indicated that they believe that local residence durations are longer than the 
26-year value used in the BHHRA.   
 
A search of various U.S. Census Bureau databases and resources, as well as NYC and Kings’ 
and Queens’ County databases and publications was conducted to determine if it was possible 
to identify any regional or site-specific information on local residential duration times.  The 
search included the U.S. Census Bureau website that provides extensive national population 
and household data by various subjects, and also included the U.S. Census Bureau’s current 
American Housing Survey data releases, which included data on subjects such as 
characteristics of occupants, housing vacancies, reasons for moving, the number and 
characteristics of vacancies, and neighborhood characteristics.  None of these resources 
included data on residency duration.  Available online NYC and Kings’ and Queens’ County 
data were also reviewed for residency duration, but there does not appear to be relevant 
information available for providing a more regional or site specific estimate of residency 
duration.   
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The USEPA 2011 Exposures Factors Handbook (USEPA 2011) provides additional estimates 
for residency duration including a 95th percentile national residential occupancy value of 
33 years from the same key study used as a reference for the CERCLA default value (Johnson 
and Capel 1992).  In addition, a U.S. Census Bureau study (U.S. Census Bureau 2008) 
reported a 95th percentile value for residential occupancy duration of 46 years.  The impact 
to the BHHRA risk conclusions were evaluated with respect to the use of these two higher 
estimates of residence duration.  The higher of these estimates is the 46-year residency 
duration estimate that is an approximately 1.8 times greater than the 26-year CERCLA 
default value.  An increase in this exposure parameter will only impact the risk and hazard 
estimates calculated for residential and recreational receptors in the BHHRA.   
 
If the residence duration time was assumed to be 46 years, it would result in an 
approximately twofold increase in the current estimated risk and hazard estimates for 
residential and recreational receptors.  Such a change would not change risk assessment 
conclusions for residents under the flooding scenario or any of the recreational scenarios 
involving exposures to Study Area sediment, surface water, and/or air.  All cancer risks 
would still be below or within USEPA’s acceptable cancer risk range, and noncancer hazards 
would still be below the noncancer hazard threshold of 1.  For the recreational 
angler/crabber scenarios, the consumption of striped bass, white perch, and blue crab 
hepatopancreas and muscle already show unacceptable cancer risk and noncancer hazards, 
and increasing the residential duration time assumption would not change these conclusions.    
 

7.2.6 Exposure Point Concentrations 

Site-wide sediment, surface water, and tissue EPCs were based on the 95% UCL of the mean.  
The use of this conservative estimate of exposure provides a buffer against uncertainties 
associated with EPC estimation.  Furthermore, the use of the 95% UCL as the EPC can 
reduce uncertainty associated with the use of datasets with non-detect concentrations and 
outliers, as well as spatial variability in chemical concentrations.   
 
As noted in the ProUCL Version 5.0 Technical Guide (USEPA 2013b), for a given dataset, a 
correct UCL can be calculated using more than one method, and in some cases, ProUCL may 
recommend using more than one UCL.  Where ProUCL recommended more than one UCL, 
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the highest value was selected as the EPC.  Although this approach was conservative and 
may overestimate risk, based on an evaluation of the number of times this occurred (37 of 
out of 208 across all media and for all receptors) and the specific chemicals involved, the 
difference between the recommended UCLs was generally small (21 instances where the 
RPD was less than 1 between the two recommended values) and involved chemicals that are 
not driving risk (i.e., metals, pesticides, SVOCs, and VOCs).  Therefore, this approach did not 
result in a significant overestimation of potential risks or hazards. 
 
In cases where the underlying distribution of the recommended UCL was not consistent with 
the distribution of the dataset, as indicated by the ProUCL distribution tests, the 
recommended UCL was selected as the EPC.  Based on an evaluation of the number of times 
this occurred (7 out of 208 across all media and for all receptors) and the specific chemicals 
involved (six metals and one PAH), this approach did not significantly increase the risk or 
hazard estimates.  The recommendations made in ProUCL factor in sample size and skewness 
in addition to the data distribution and are made based upon the experience of the 
developers in environmental statistical methods, published environmental literature, and 
USEPA procedures (USEPA 2013b).  The underlying assumptions behind the ProUCL 
suggestions are assumed to be valid and appropriate to implement in the selection of EPCs.  
 
EPCs used to evaluate risk from fish consumption were calculated based on skin-on with 
scales removed, with belly fat, fillet tissue concentrations.  Although consumption of 
whole fish (e.g., consumed in its entirety or used whole in the preparation of fish stock for 
soups) is the most conservative estimate of potential cumulative risk, the fillet tissue 
concentrations include skin and belly fat and are conservative compared to fillet without 
skin.  The potential risks associated with consumption of whole striped bass were quantified, 
and the risk characterization tables for this evaluation are presented in Tables H1-16 and 
H1-17 in Attachment H.  The EPCs for this evaluation were based on the whole body EPCs 
for striped bass that are used in the Baseline Ecological Risk Assessment, which is Appendix I 
of the RI Report.  The cancer risk and noncancer hazards for striped bass fillet and striped 
bass whole body based on the RME fish consumption rates are as follows: 

• Striped bass fillet 
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− RME cancer risks: adult (2 x 10-4), adolescent (1 x 10-4), child (1 x 10-4), and 
adult/child (3 x 10-4) 

− RME noncancer HIs: adult (10), adolescent (10), and child (20) 

• Striped bass whole body 

− RME cancer risks: adult (8 x 10-4), adolescent (5 x 10-4), child (5 x 10-4), and 
adult/child (1 x 10-3) 

− RME noncancer HIs: adult (50), adolescent (50), and child (90) 
 
The cancer risks and noncancer hazards are approximately four to five fold greater for the 
whole fish than for the fillet.  The cancer risks and noncancer hazards are underestimated for 
those individuals that are consuming whole fish.  It is highly unlikely that any individual 
would be consuming whole striped bass (including entrails, skeleton, and scales) daily at the 
RME consumption rate.   
 
For the standard RME and CTE scenarios, the EPCs for crab were calculated from the 
weighted average concentration of muscle and hepatopancreas tissue concentrations 
(reconstituted muscle and hepatopancreas).  For consumers who do not eat the 
hepatopancreas and remove it prior to cooking, this EPC is likely to overestimate risk.  
Consumers who cook the crab whole but do not eat the hepatopancreas are still likely 
exposed to all or part of its contents due to dispersion during cooking.  For these consumers, 
the use of muscle and hepatopancreas may overestimate risk but to a lesser extent than those 
that remove the hepatopancreas prior to cooking.  
 
In addition, EPCs used in this BHHRA were calculated from samples collected at stations 
spatially located throughout the Study Area.  These sampling locations were selected to be 
representative of locations where exposures can occur.  However, the use of a statistical 
estimate of an EPC from these samples adds uncertainty to the risk calculations for these 
receptors because the EPC may underestimate more localized exposures that may occur at 
specific locations with elevated concentrations of COPCs.  Conversely, if exposures occur at 
specific locations with lower concentrations of COPCs, the risk estimates may be 
overestimated.  Examples of this situation include the eight surface sediment samples and 
associated EPCs calculated for the dockside worker and the 24 ambient air samples and 
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associated EPCs used for Study Area-wide exposures for recreational and occupational 
receptors.   
 

7.2.7 Fish and Crab Consumption Rates 

The angler/crabber population is defined as those individuals who consume self-caught fish 
or crab from the Study Area.  In accordance with USEPA guidance, risk to these individuals 
is evaluated assuming the absence of institutional controls, such as fishing/crabbing bans or 
consumption advisories.  Because there are no site-specific studies on fish and crab 
consumption rates, this BHHRA uses fish and crab consumption rates (USEPA 2015c), as 
presented in Section 4.4.8.3 and in Tables 4-15 and 4-24.  These rates are based on regional 
studies and do not incorporate several site-specific Study Area characteristics that influence 
the nature of recreational angling activities that occur within the Study Area.  Fish and crab 
consumption rates for this site were the subject of dispute resolution; all correspondence 
related to resolution of the dispute are included in Attachment D3.  As noted in the final 
decision, there is some uncertainty associated with application of any of the available 
consumption studies.  
 
The fish consumption rates for the Study Area are based on the 95th percentile value for 
freshwater recreational angler’s daily ingestion rate that was recommended in USEPA’s 1997 
Exposure Factors Handbook.  This freshwater ingestion rate was based on three studies 
conducted in Maine, Michigan, and New York (Lake Ontario) (USEPA 1997a).  The 2011 
edition of the Exposure Factors Handbook no longer recommends a specific value, but still 
identifies these three studies as key studies for freshwater fish consumption.  There are 
uncertainties with the use of these recreational fish ingestion rates for evaluating risks from 
the consumption of striped bass and white perch in the Study Area.   
 
All three of these studies are based on freshwater species.  In addition, while these studies 
were conducted in this general region of the country, these studies were not conducted close 
to New York City and Newtown Creek.  None of these studies were conducted in areas that 
had similar characteristics to the Newtown Creek Study Area, which is an estuarine/marine 
system that is a highly urbanized and industrial waterway.  However, another study of 
recreational angling conducted in the Newark Bay complex, New Jersey (i.e., an 
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estuarine/marine system that is highly urbanized and industrial and relatively close to the 
site, though with more open access) (Burger 2002), showed fish consumption rates that are 
higher than those assumed in this assessment, with a 90th percentile ingestion rate of 37.3 
grams per day (see Attachment D3).  Certain conditions specific to the Study Area, as 
discussed further in this section, may decrease the intensity and frequency of recreational 
angling in the Study Area and associated fish consumption.  Therefore, it is possible that the 
fish consumption rates used in this BHHRA overestimate fish consumption and associated 
risks within the Study Area. 
 
The crab consumption rates are based on the crab consumption rates developed for the 
LPRSA HHRA (USEPA 2015c) from the Burger 2002 survey and include an adjustment based 
on the average edible weight of 45 grams per crab in the consumption rate calculations.  That 
weight is consistent with crabs collected from the area of the Burger 2002 study.  The 
average weight of edible tissues for the Study Area blue crabs were reported to be 21 grams, 
less than half of the value used by USEPA to calculate the crab consumption rate, though the 
reason for the lower edible weight is unclear since the total length and weight of the crabs 
were similar.  If the Study Area edible tissue weights were used, the crab consumption rate 
would be approximately 50% of the current value or anglers would need to catch twice as 
many crabs to meet the consumption rates reported by anglers in the Burger 2002 study.  
Therefore, it is likely that the crab consumption rates used in this BHHRA overestimate crab 
consumption and associated risks within the Study Area. 
 
For the Study Area, specific conditions that may influence recreational angling and the fish 
and crab consumption rates within the Study Area are related to access, the availability of 
nearby fishing and crabbing locations, and the presence of sportfish advisories and marine 
fishing regulations.  These conditions contribute to the uncertainty associated with the fish 
and crab consumption rates used in the BHHRA and are discussed in the following sections.  
 

7.2.7.1 Access and Angling within the Newtown Creek Study Area 

The Study Area has characteristics that restrict the opportunities for the general public to 
fish and crab recreationally from the shoreline.  As a designated SMIA, the Study Area and 
surrounding land is not pedestrian friendly because there is heavy truck traffic and 99% of 
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the shoreline consists of bulkhead material (such as concrete, metal, and wood), riprap, and 
rock, which limits access to the water’s edge.  Public access is limited from the land side due 
to physical controls (fences) and security and surveillance operated by the industrial facilities 
surrounding Newtown Creek (Anchor QEA 2012b).  However, if portions of the Study Area 
are abandoned in the future or not maintained to the current degree, then the potential for 
recreational angling and recreational exposure to sediment and surface water of the Study 
Area could increase.   
 
Currently, there are only two locations where the general public can gain access to the 
waterfront along Newtown Creek for angling and crabbing activities—the Newtown Creek 
Nature Walk and Manhattan Avenue Park.  The Newtown Creek Nature Walk provides 
access to the waterfront along Newtown Creek by the Newtown Creek WWTP.  However, 
there are signs posted at this location by NYCDEP that prohibit fishing, swimming, or diving 
at the Nature Walk.  Public access to the Nature Walk is also restricted to daytime hours by a 
gate, and the area is monitored by NYCDEP to ensure compliance with the prohibitions for 
access to Newtown Creek.  The Manhattan Avenue Park has a small parking lot at the north 
end of Manhattan Avenue, and creek access consists of approximately 184 feet of vertical 
concrete bulkheads with metal railings along the creek.  However, there is a kayak launch 
and benches located in this park.  Using the launch, recreational anglers could have access to 
the entire Study Area by fishing from kayaks.  The location of a kayak fishing tournament 
near Newtown Creek supports the recent popularity of this sport (Sansano 2009; 
Stevens 2014; Matthews 2014).  
 
The influence of these access conditions in the Study Area on the frequency and intensity of 
fishing and crabbing adds uncertainty to the fish and crab consumptions rates used in this 
BHHRA.  The access limitations within the Study Area are different than the areas that were 
used to develop the fish and crab consumption rates.  This uncertainty is addressed in part by 
an evaluation of the broader recreational angler alternative scenario (see Section 7.4.2), 
which takes into consideration the uncertainty associated with the degree to which access 
restrictions result in a lower percentage of an angler’s consumption of fish and crab that 
comes from Newtown Creek than is assumed in the RME scenario quantified in Section 6.  
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7.2.7.2 Nearby Fishing and Crabbing Access Locations 

There are a number of high quality access areas for recreational angling and crabbing 
available in areas in close proximity to the Study Area.  Figure 7-1 shows 14 locations that 
were identified by NYSDEC (NYSDEC undated) as publicly available access locations for 
recreational angling in Brooklyn, in Queens, and on Roosevelt Island along the East River.  
Seven of these 14 locations are within 2 miles of the mouth of Newtown Creek.  At many of 
these locations, fishing piers have been constructed, and the signage at numerous parks 
clearly indicates that fishing is permitted.  These areas are accessible by walking, biking, 
driving (with available parking), subway, and ferry.  The parks and access points provide a 
safe environment with appropriate barriers (handrails), seating, and visibility.  Many anglers 
that live near the Study Area would be expected to use all available fishing and crabbing 
access locations and not limit fishing and crabbing to the limited access locations within the 
Study Area or to trespass to fish or crab at other locations within the Study Area.   
 
However, the influence of high quality fishing and crabbing locations in close proximity to 
the Study Area cannot be assumed to influence every angler.  In addition, fish and crab 
caught from locations in close proximity to the Study Area may also have contamination 
from the Study Area (see Section 7.2.8 regarding the life histories and potential movement of 
Study Area organisms).  Therefore, the RME scenario quantified in Section 6 assumes that all 
of the fish or crab consumed by the RME angler are from the Study Area.  The potential 
impact of use of alternate fishing locations on risk estimates is addressed by an evaluation of 
the broader recreational angler alternative scenario (see Section 7.4.2).    
 

7.2.7.3 Fish Advisories 

As discussed in Section 2.4 of this BHHRA, NYSDOH has issued sportfish advisories for the 
East River and connected, unobstructed waterways, including Newtown Creek (NYSDOH 
2015).  NYSDOH issues advice about eating sportfish to help recreational anglers reduce 
their exposure to contaminants by avoiding those fish or avoiding certain preparation 
methods.  The contaminants of concern for these waters are PCBs in fish and dioxin and 
PCBs in crab (NYSDOH 2015). 
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The NYSDOH sportfish advisory for the East River recommends that women of childbearing 
age (under 50 years old) and children under 15 years old not eat any sportfish species or crabs 
from the East River and Newtown Creek and specifically recommends that the 
hepatopancreas (or tomalley) of blue crabs and lobsters not be eaten (NYSDOH 2015), as well 
as the cooking liquid.  Women over 50 and men over 15 years old are advised to not eat 
channel catfish, gizzard shad, white catfish, the hepatopancreas (or tomalley) of crabs and 
lobsters, or the liquid that crabs have been cooked in.  This population is further advised that 
they may eat up to one meal per month (equal to half of a pound) of Atlantic needlefish, 
bluefish, rainbow smelt, striped bass, white perch, carp, and goldfish; up to four meals per 
month of other fish species; and up to four meals per month of blue crab meat (six crabs per 
meal) from the East River and Newtown Creek (NYSDOH 2015).   
 
It cannot be assumed that all anglers follow the sportfish advisories, so the advisory limits are 
therefore not applied to the RME or CTE angler scenarios quantified in Section 6.  However, 
as long as chemical contamination is present in the Study Area and the region, anglers who 
do heed sportfish advisories would reduce their exposures to that contamination.  The 
influence of these advisories on the frequency and intensity of current fishing and crabbing 
in the Study Area, and hence, the fish and crab consumption rates used in this BHHRA is 
uncertain.  The impact of adherence to fish advisories on estimated risks is addressed by the 
sportfish advisory alternative scenario, as discussed in Section 7.4.2. 
 

7.2.7.4 Marine Fishing Regulations 

NYSDEC has marine fishing regulations that limit the amount or size of fish or crab that an 
angler is permitted to catch.  In contrast to the sportfish advisories, marine fishing 
regulations are intended to protect the populations of the fish and crabs.  NYSDEC has 
marine fishing regulations that cover striped bass and blue crab, which are two of the three 
species evaluated for the tissue consumption exposure pathway in this BHHRA (NYSDEC 
2015b).  The marine regulations for striped bass (marine waters defined for striped bass as 
south of George Washington Bridge) include a minimum size length of 28 inches (71.1 cm), a 
daily possession limit of one fish, and a regulated open season for angling for striped bass of 
April 15 to December 15.  The marine regulations for blue crab include a minimum size 
length of 4.5 inches (11.4 cm) for hard-shell crabs (which were targeted for collection to 
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support this BHHRA) and a daily possession limit of 50 crabs.  Crabbing for blue crab is 
allowed all year.   
 
Based on these regulations, the number of successful angling outings needed in the 
Study Area to meet the annual consumption of striped bass and blue crab based on RME 
consumption rates was estimated for a single adult and a family of four (see Table 7-11).  It 
was assumed that the family of four consisted of two adults, one adolescent, and one child, 
which is consistent with the age classes for which risks for the consumption of fish and crab 
were quantified.  While RME assumptions are not expected to apply to a group of individuals 
at once (i.e., it is unlikely that multiple members of a family would all have the RME fish or 
crab consumption rates), the calculations for a family of four provide an upper bound on the 
number of fish or crab needed.  The estimate consisted of the following steps: 1) calculate the 
mass of edible tissue available based on the weight of legal sized striped bass and blue crab 
collected from Newtown Creek during Phase 2; 2) calculate the number of edible portions 
needed to meet the mass of fish and crab consumed each year based on the RME 
consumption rates; and 3) calculate the number of successful angling outings needed to meet 
the RME annual number of edible portions for striped bass and blue crab.  These calculations 
were conducted on the Study Area fish and crabs collected during Phase 2. 
 
The following steps were conducted to calculate the mass of the edible tissue available: 

• Striped bass 

− The total weight of the only legal sized striped bass caught in the Study Area in 
2014 is 3,270 grams wet weight. 

− With the edible portion for the fish of 38.9%, the edible mass of striped bass 
available is 1,274 grams. 

• Blue crab 

− The average total weight of legal sized blue crab (4.5 inches or 11.4 cm) caught in 
the Study Area in 2014 is 150 grams wet weight. 

− With an average edible portion for the blue crab of 13.9% (muscle plus 
hepatopancreas), the average edible mass of blue crab available from the 
Newtown Creek samples is 21 grams. 
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To calculate the number of edible portions of striped bass and blue crab needed to meet the 
RME consumption rates, first the mass of edible striped bass and blue crab consumed each 
year using RME consumption rates was calculated as follows:  

• Mass of edible striped bass consumed each year: 

− Adult consumption rate of 26 grams per day, mass consumed is 9,490 grams a year 
− Adolescent consumption rate of 17 grams per day, mass consumed is 6,205 grams a 

year 
− Child consumption rate of 9 grams per day, mass consumed is 3,285 grams a year 

• Mass of edible blue crab consumed each year: 

− Adult consumption rate of 20.9 grams per day, mass consumed is 7,629 grams 
a year 

− Adolescent consumption rate of 14 grams per day, mass consumed is 5,110 grams 
a year 

− Child consumption rate of 7 grams per day, mass consumed is 2,555 grams a year 
 
Then the number of striped bass and blue crab that must be caught each year to meet the 
RME consumption rates is calculated from the mass needed each year divided by the mass of 
the edible portion available per striped bass (1,274 grams) and blue crab (21 grams) as shown 
in Table 7-11 
 
To calculate the number of successful angling outings needed to catch the annual number of 
striped bass and blue crab, the following scenarios were used:  

• Striped bass and blue crab were caught by a single adult to feed a family of four. 
• The NYSDEC marine fishing regulations were followed for the legal possession of no 

more than one striped bass per day and 50 blue crab per day. 
• In addition, for blue crab, the number of successful outings was also based on the 

average number of blue crabs caught throughout the Study Area in 2014 of six blue 
crabs per day. 

 
The outcome of these estimates is summarized in Table 7-11. 
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The estimated seven successful angling outings for striped bass and blue crab may be feasible 
in the Study Area for a single adult.  However, the estimated 22 successful angling outings 
for both striped bass and blue crab to catch sufficient fish and crab to feed a family of four 
who all consume at the RME level would be more challenging because this involves 
approximately two successful angling outings per month for the entire year.  When using the 
average number of blue crab caught throughout the Study Area (six crabs per outing), the 
estimated 61 successful angling outings for a single adult may be extremely difficult to 
achieve as this requires five successful angling outings per month for the entire year.  The 
estimated 183 successful angling outings to feed a family of four who all consume at the RME 
level is extremely unlikely because this equates to a successful angling outing every other day 
for an entire year.   
 
This evaluation indicates that if anglers are following NYSDEC marine fishing regulations, it 
would be feasible for a single adult to catch sufficient mass of edible portions striped bass and 
blue crab to support the RME fish and crab consumption rates but more challenging for a 
single adult to catch sufficient striped bass and blue crab to feed a family of four at the RME 
fish and crab consumption rates.  In addition, assuming an average number of crab caught 
per day, it would be extremely unlikely for a single adult to catch sufficient blue crab to 
support a family of four at the RME crab consumption rate.   
 

7.2.8 Life History Considerations for Species Evaluated in BHHRA 

The species consumed by people in the Study Area and used to represent human exposure in 
this risk assessment—namely striped bass, blue crab, and white perch—exhibit wide-ranging 
movement (see Attachment G1), which contributes to the uncertainty in assessing Study 
Area-specific exposures and risks to recreational anglers and crabbers from the consumption 
of Study Area fish and crab.  A summary of the migration and movement of these species is 
presented in the following subsections.   
 

7.2.8.1 Striped Bass 

Several lines of evidence demonstrate that adult striped bass, greater than 500 millimeters 
(mm), found in Newtown Creek probably have spent time outside the Study Area, including 
time spent throughout the New York Harbor area. 
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Striped bass are known to exhibit wide-ranging spawning migrations from coastal ocean to 
freshwater based on natural history information and extensive tagging and otolith 
microchemistry studies (Bain and Bain 1982; USFWS 1983; Secor et al. 2001; FAO 2002; 
Gahagan et al. 2015).  Recent information indicates that there is a population of adult striped 
bass that spends considerable time within the area of the East River, lower Hudson River 
below the George Washington Bridge, and New York Harbor (see Attachment G1).  This 
population likely moves extensively throughout the harbor region as well as beyond 
(Gahagan et al. 2015).  The entire area that is the primary range of the lower estuary adult 
striped bass population lies within greater NYC and, thus, is exposed to contamination that is 
common in urban areas due to point and non-point sources, as well as spills.  Some of the 
striped bass tagged in the Gahagan et al. (2015) telemetry study overlapped in size range with 
striped bass collected in Newtown Creek, suggesting that adult striped bass caught in 
Newtown Creek may spend time in the larger urban region.  The identification of a regional 
resident population of striped bass also highlights the importance of estuary environments 
for young and juvenile striped bass habitats.. 
 
During the Phase 2 fish collections, four of the striped bass that were collected in the 
Study Area had floy tags from a Hudson River Foundation study.  Information was available 
for one of these fish, which was tagged in 2004 off lower Manhattan.9  Thus, this particular 
adult fish that was at least 10 years of age was clearly exposed to the wider urban region, and 
there is reason to suspect that many or all of the other adult striped bass exhibit a similar 
range of movement (Gahagan et al. 2015).   
 
Striped bass from 0 to 3 years of age are known to stay in small areas, and tend to join 
migratory patterns at 4 to 5 years of age.  Thus, about 60% of the life of a 5-year-old striped 
bass (i.e., 3 out of 5 years) would be spent in a smaller estuary area like Newtown Creek.  
Based on age/length relationships, most of the striped bass caught in the Study Area for the 
RI are probably older juveniles and young adults (see Attachment G1).  “Juvenile” generally 
refers to fish from 1 through 3 years of age for males, and 1 through 5 years of age for 
females, and typically range from 110 to 500 mm in total length (Bain and Bain 1982; Fay 
et al. 1983).  “Adult” refers to fish greater than 3 years of age for males or 5 years of age for 
females, with lengths of younger adults overlapping that of juveniles by typically starting at 
380 mm and reaching up to 560 mm (Fay et al. 1983).  In the Study Area, 4 fish were 
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between 100 and 300 mm (1.5%) and 235 were between 300 and 500 mm (86%), which is a 
size range indicative of older juveniles and young adults.  Otolith microchemistry data 
indicate that not only do adults move extensively, but juveniles do as well—striped bass ages 
1 to 3 experience a wide range of salinities during the first 3 years of life, spending a 
significant portion of that period in water with salinity less than 5 parts per thousand (ppt; 
Secor et al. 2001), which is very uncommon in Newtown Creek, where salinities typically 
range from 15 to 24 ppt.  However, given that there is a population of striped bass that 
inhabit the lower New York Harbor estuary (Gahagan 2015), the salinity range reported by 
Secor may not be relevant for this population as the entire lower New Harbor estuary has 
salinities in the range found in Newtown Creek. 
 
Lastly, the tissue body burdens in adult striped bass collected from the Study Area have both 
a Study Area and a regional contribution, not just based on the movement patterns of the 
striped bass themselves, but on the characteristics of their food web.  Juvenile striped bass 
consumes a mixture of benthic invertebrates and fish (Walter et al. 2003), which may result 
in more localized uptake of contamination from estuary habitat frequented by yearling and 
juvenile striped bass.  Benthic invertebrates and young fish, such as peanut bunker (a young 
menhaden), consumed by juvenile bass in Newtown Creek are likely exposed to 
contaminants in the sediments and waters of the Study Area.  Adult striped bass prey more 
heavily on larger fish.  Fish consumed by adult striped bass are primarily pelagic fish, in 
particular Atlantic menhaden, which are wide-ranging (Manooch 1973; Walter et al. 
2003).  Furthermore, the water column, which forms a substantial portion of the base of the 
food web of striped bass (Atlantic menhaden consume plankton; Manooch 1973; Walter et al. 
2003) is subject to substantial exchange with the East River every tidal cycle, especially in 
CM 0 – 2.   
 
Therefore, contaminants accumulated by young and juvenile striped bass may originate 
primarily from within the Study Area, while contaminants accumulated by adult striped bass 
are from both the Study Area and likely more from the larger urban region.  Since the 
majority of the striped bass collected in Newtown Creek were in the juvenile or young adult 
age groups, this may be evident in the tissue samples collected within the Study Area, which 
had higher concentrations of several contaminants than samples from the reference areas, 
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which contained more young adult fish (see Attachment K).  The relative contributions will 
be evaluated further as part of the development of the bioaccumulation model. 
 

7.2.8.2 Blue Crab 

Adult blue crabs utilize the entire estuary environment, with males more prevalent in creeks 
and rivers and females preferring high salinity areas of lower estuaries when not mating.  
Likewise, younger crabs prefer shallow waters with soft detritus or mud, and older crabs 
prefer deeper waters with harder substrates (USFWS 1989).  Blue crabs undergo seasonal 
movements within the estuary as adults, typically between salt and brackish waters.  Blue 
crabs mate in relatively low salinity waters in the upper areas of estuaries/lower portions of 
rivers.  Females subsequently migrate to areas of high salinity prior to releasing fertilized 
eggs.  Males tend to remain in the upper estuary (Kenney 2002).   
 
Migrations of blue crabs within estuarine systems are related to phases of their life cycle, to 
the season, and (to a lesser extent) to searching for favorable environmental conditions.  
Adult blue crabs, primarily female, move to relatively deeper, warmer waters in winter and 
return to rivers, tidal creeks, salt marshes, and sounds when conditions become more 
favorable in the spring, while young blue crabs and male blue crabs tend to burrow into the 
sediment to overwinter in their summer habitat (USFWS 1989; Funderburk 1991).  Thus, the 
contaminant levels found in adult female blue crab tissues collected within the Study Area 
represent exposures that may have occurred over a broader geographical area than 
represented by the boundaries of the Study Area, while young blue crabs and male blue crabs 
may have exposures that occurred over a smaller geographical area.  As noted for striped 
bass, tissue samples of blue crab collected within the Study Area had higher concentrations 
of several contaminants than samples from the reference areas (see Attachment K).  The 
relative contributions will be evaluated further as part of the development of the 
bioaccumulation model.   
 

7.2.8.3 White Perch 

White perch is considered semi-anadromous, completing its life cycle in fresh and brackish 
tidal waters, although recent data suggest non-migratory and anadromous populations exist 
throughout their distribution (Setzler-Hamilton 1991; NOAA 1999; Kerr et al. 2009; 
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McGrath and Austin 2009).  The life cycle of white perch is dependent on a diversity of 
habitats.  White perch typically overwinter in deeper, saline habitats (Divver 2012) and 
seasonal migrations between estuarine and freshwater habitats takes place during the 
summer and fall (McCauley et al. 2014).  Until recently, conventional thinking was that all 
white perch move into brackish waters during the late-juvenile to adult stage, and adults 
return to freshwater habitats in the spring to spawn, with eggs and larvae developing in this 
environment (Kerr et al. 2009).  While some white perch follow this pattern of movement, 
recent studies now indicate that white perch may display variability in migratory behavior 
depending on variation in environmental conditions.  For instance, through investigations of 
white perch otolith chemistry and juvenile physiology, both resident and migratory 
contingents of white perch were shown to exist in the Chesapeake Bay system (McCauley et 
al. 2014).  White perch movement also has a diel component (increased onshore abundance 
at night suggests a diel pattern of onshore-offshore movement).   
 
Although no data are available on white perch movements in the East River, recent 
telemetry work in the Great South Bay (Long Island) provides insight to white perch 
movements in the region (Divver 2012).  For example, several fish emigrated from their place 
of capture and traveled to other rivers at distances ranging up to 32 kilometers in 10 days.  
Movements also coincided with seasonality, temperature, and dissolved oxygen.  Considering 
the small numbers of white perch observed in Newtown Creek and lack of consistent water 
quality (i.e., dissolved oxygen) in the upper reaches, it is possible that the white perch found 
in Newtown Creek are transients belonging to a larger regional population.  
 

7.2.9 Cooking Loss 

As described in Section 4, reported cooking losses vary considerably, and little information is 
available to quantify personal preferences among anglers for various preparation and cooking 
methods (such as consumption of pan drippings).  The assumption that there is no cooking or 
preparation loss for organic chemicals (e.g., PCBs) used in the RME cancer risk and 
noncancer health hazard calculations is likely to overestimate cancer risks and noncancer 
health hazards for many receptors.   
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The CTE cancer risks and noncancer health hazards calculations use the chemical-specific 
cooking loss parameters that are presented in Section 4.4.8.3.  Therefore, the CTE risks and 
hazards estimates provide for an evaluation of more typical potential impact of tissue 
preparation and cooking methods. 
 

7.2.10 Dermal Contact Exposure to Surface Water 

The quantification of cancer risks and noncancer hazards associated with dermal contact 
with surface waters includes a key chemical-specific parameter, Kp.  As stated in USEPA 
RAGS Part E Guidance (USEPA 2004), predicting Kp values are uncertain for highly 
lipophilic and halogenated chemicals with log octanol/water partition coefficient (Kow) and 
molecular weight values, which are very high or low.  Consistent with USEPA Guidance, 
this BHHRA did not quantify cancer risks and noncancer hazards for surface water dermal 
exposures for organic chemicals for which the Kp values were identified as being outside the 
effective predictive domain of the USEPA model (Exhibit B-3; USEPA 2004).  These organic 
COPCs included PAHs, PCBs, and dioxins/furans.  However, as required by RAGS Part E 
Guidance, the risk and hazard estimates for dermal contact with surface water for all COPCs 
are presented in Tables E2-1 through E2-3 in Attachment E2.   
 
The estimated cancer risks and noncancer hazards for organic chemicals for which the 
estimated Kp values were outside the effective predictive domain were calculated for the two 
human health receptor categories that include the highest predicted dermal contact with 
surface water—recreational boater and swimmer/bather.  As shown in Tables E2-1 through 
E2-3, the estimated cancer risks and noncancer hazards for dermal contact with surface 
water are higher when all organic COPCs are included.  The cancer risks for the recreational 
boater were within the USEPA acceptable risk range for all age classes and equal to the lower 
end of the acceptable risk range for the swimmer/bather receptor, and noncancer hazards 
were below the HI threshold of 1 for both receptors.  However, the cancer risks and 
noncancer hazards presented in Attachment E2 tables should not be considered plausible 
upper-bound risk and hazard estimates for this exposure pathway.  For highly lipophilic 
chemicals or chemicals with high log Kow values, a viable epidermis is a significant barrier for 
chemical transfer to systemic circulation.  There are significant uncertainties associated with 
the use of estimated Kp values that are outside the effective predictive domain of USEPA 
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models (USEPA 2004).  Because this BHHRA did not quantitate risks for the organic 
chemicals for the estimated Kp values that are outside the effective predictive domain, the 
potential for overestimating dermal risks from dermal exposures to surface water was 
reduced.   
 

7.2.11 BHHRA Focus on CERCLA Hazardous Substances 

This BHHRA focused on evaluating risks associated with exposure to standard CERCLA 
hazardous substances based on the screening described in Section 3.3.  The conservative 
nature of the assumptions used in this BHHRA may lead to an overestimation of risks to 
human receptors evaluated in this BHHRA.  An exception to this conclusion is the BHHRA’s 
evaluation of potential risks associated with CERCLA hazardous substances only; it does not 
include an evaluation of potential risks associated with exposure to pollutants and 
contaminants, including biological agents such as pathogens.  The lack of evaluation of these 
pollutants and contaminants in the Study Area may underestimate human health risks 
associated with exposure to surface water and surface sediments within the Study Area. 
 

7.3 Toxicity Assessment 

The toxicity values used in this risk assessment have been peer-reviewed and are the most 
current values recommended by USEPA in IRIS and other toxicity sources identified in the 
Toxicity Hierarchy Human Health Toxicity Values in Superfund Risk Assessments 
Memorandum (USEPA 2003).  Nonetheless, the potential exists that the risks may be under 
or overestimated (USEPA 1989, 2005c).  For noncancer effects, USEPA applies several 
uncertainty factors to extrapolate doses from animal studies to humans, which range from 1 
to 3,000.  These are designed to provide a conservative buffer to account for the uncertainty 
in toxicity values.   
 
Similarly, USEPA estimates cancer SFs with conservatism to account for uncertainty.  The 
SFs developed by USEPA represent plausible upper-bound estimates, which means that 
USEPA is reasonably confident that the actual cancer risk will not exceed the estimated risk 
calculated using the SF (USEPA 1996, 2005c). 
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USEPA introduces conservatism in developing toxicity values in order to make risk 
assessments protective, in spite of uncertainty.  Thus, the risk estimates in this BHHRA are 
likely to overestimate risk due to the conservative nature of the toxicity values. 
 

7.3.1  Methods Used to Calculate Cancer Risks for PCB Congeners  

The risk characterization methods used to calculate cancer risks from congener-specific PCB 
data results in uncertainty in the risk estimates.  Cancer risks related to PCB congeners were 
calculated using total PCB concentrations based on summing PCB congeners and applying a 
PCB cancer SF.  In addition, dioxin-like PCB congeners were evaluated separately using TEFs 
to estimate the toxicity of these congeners relative to 2,3,7,8-TCDD.  To avoid “double 
counting” of the dioxin-like PCB congeners in calculating cancer risks using this method, the 
dioxin-like PCB congeners were subtracted from the congener-based total PCB estimate.   
 
However, adjusting for dioxin-like PCB congener mass does not entirely resolve the issue of 
overestimating cancer risks because the PCB cancer SF was derived for PCB mixtures based 
on administered doses of Aroclors to rats (USEPA 2015d).  These PCB mixtures include both 
dioxin-like and nondioxin-like PCB congeners.  The dioxin-like PCB congeners may have 
contributed significantly to the carcinogenicity observed and the resulting PCB cancer SF.  
Therefore, although the potential double counting of PCB mass can be corrected by 
subtracting the mass of dioxin-like PCBs from the congener-based total PCB estimate, the 
potential double counting of toxicity of dioxin-like PCBs in the PCB-TEQ cancer risk 
estimate and as part of the total PCB cancer risk estimate still exists and likely results in an 
overestimation of potential cancer risks from PCB exposure.   
 
For the risk characterization for the flooding scenario residential and occupational receptors, 
the surface sediment dataset used for calculating risks from sediment exposures was based on 
the combined Phase 1 and Phase 2 surface sediment dataset that includes total PCBs that are 
based on both Aroclor and congener data.  In this situation, there was no ability to subtract 
the dioxin-like PCB congeners from this total PCB estimate.  Thus, the risks from total PCB 
exposures in sediment for both the residential and occupational receptors exposed to 
overflow sediment are overestimated due to the “double counting” of the dioxin-like PCB 
congeners that are included in this total PCB estimate.    
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7.4 Risk Characterization 

In addition to the uncertainties related to the data evaluation, exposure, and toxicity, the risk 
characterization step can also be subject to uncertainty.  As summarized in Section 6, the 
primary cancer risks and noncancer hazards in the Study Area are due to fish and crab 
ingestion by recreational anglers and crabbers.  Therefore, this section focuses on uncertainty 
associated with the fish and crab consumption pathway. 
 

7.4.1 Site-related and Regional Risk 

The objective of this risk assessment is to evaluate risks due to exposure from COPCs that 
originate from the Study Area and, therefore, support remedial decision-making.  A key 
uncertainty associated with the results of this risk assessment is the potential contribution of 
COPCs from the regional urban environment to total risks within the Study Area 
(Anchor QEA 2011a, 2014a).   
 
The species consumed by people in the Study Area and used to represent human exposure in 
this risk assessment, namely striped bass, blue crab, and white perch, exhibit wide-ranging 
movement (see Attachment G1 and Section 7.2.7) and are exposed to contamination present 
in the wider New York-New Jersey urban area.  Therefore, the potential risks to anglers and 
crabbers from consumption of fish and crabs within the Study Area are not necessarily solely 
associated with contamination from the Study Area.   
 
The food web of striped bass, white perch, and blue crab species may also be wide-ranging or 
largely water column-based, meaning that the base of the food web (smaller fish, 
phytoplankton, and zooplankton) may accumulate contaminants from the outside of the 
Study Area.  This extensive mixing and movement at all levels of the food web mean that it is 
very likely that contaminants in fish and crab species collected from the Study Area 
originated over a wide area, of which the spatial extent of the Study Area represents a minor 
portion of this total area. 
 
Due to species movement and migration patterns, the incremental risk associated with the 
Study Area versus the wider urban region is difficult to ascertain because there is no way of 
knowing where fish or crab species are accumulating their chemical body burdens.  Because 
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chemical concentrations for PCBs were determined to be significantly different between the 
Study Area and reference areas, the risk estimates presented in Section 6.2.3.3 indicate that 
Study Area risks are greater than reference area risks.  However, tissue concentrations and 
associated risks for the Study Area and for reference areas are not entirely due to exposures 
originating in those areas.  Tissue concentrations in Study Area organisms may be reduced or 
increased by time spent in other locations with lower or higher levels of contaminants in 
sediment, surface water, or prey items.  The movement and migratory patterns of these 
species, when and where fish and crabs are accumulating COPCs, is uncertain.  
Bioaccumulation modeling is being conducted as part of the RI to further evaluate where fish 
and crab species may be accumulating COPCs.  The results of the bioaccumulation modeling 
will be used to further refine this uncertainty.  A comparison of cancer risks and noncancer 
hazards between the Study Area and reference area tissue data is presented in Section 6.2.3.3.  
Elevated regional contaminant levels are associated with risks of at least 2 x 10-4 and HQs up 
to approximately 10.  These results indicate that fish and crab tissue contamination occurs in 
the reference areas that results in cancer risk levels of approximately 4 x 10-5 to 2 x 10-4, 
which are in the upper end or exceed the upper end of USEPA’s acceptable risk range, and 
noncancer hazards of approximately 8 to 10 to the sensitive age classes, which are above the 
above the HI threshold of 1.  This represents one estimate of cancer risks and noncancer 
hazards that could be expected in the absence of Study Area-related contamination.  The 
bioaccumulation modeling will support further investigation of the role of regional 
contamination.   
 
In conclusion, a portion of the COPCs in the species consumed by people fishing and 
crabbing in the Study Area may originate in a wider regional urban area and not just the 
Study Area itself.  This information has critical implications for the potential benefits of 
remediation and thus, is an important component of the risk management decision-making.   
 

7.4.2 Alternative Fish and Crab Consumption Scenarios  

Because RME cancer risks and noncancer hazards are identified for this receptor and there 
are uncertainties with the fish and crab consumption rates used in this BHHRA, additional 
plausible exposure scenarios are evaluated to provide perspective on the RME cancer risks 
and noncancer hazards to the recreational angler/crabber.  These scenarios are based on the 



 
 
  Uncertainty Analysis 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS 159 171037-01.01 

following: 1) compliance with the NYSDOH sportfish advisories in place for 
Newtown Creek; and 2) the assumption of broader recreational angling to reflect 
accessibility and angling restriction in the Study Area relative to other nearby areas, as 
discussed in Section 7.2.7.  While these conditions are not expected to impact an RME 
angling scenario, they may reduce the fish and crab consumption rates of a portion of the 
angling population in the Study Area. 
 
The compliance with the sportfish advisory scenario was evaluated, as there are NYSDOH 
sportfish advisories in place for the East River and connected waterways including 
Newtown Creek.  The presence of sportfish advisories has been shown to influence 
recreational angler behavior in New York State (Connelly et al. 1992).  In this study, 50% of 
respondents said that they made changes in their fishing or fish consumption behaviors in 
response to health advisories.  Eating less sport-caught fish was the most common change, 
made by 70% of New York licensed anglers, and the use of fish cleaning methods was the 
next most common change.  It should be noted that the NYSDOH sportfish advisories may 
not be present in the future, and if these advisories are removed, the influence of these 
advisories as evaluated in this alternative scenario would no longer apply to the Study Area.  
There is considerable uncertainty as to the fish and crab tissue concentrations of 
contaminants and associated exposure concentrations for recreational anglers and crabbers 
within the Study Area in the future, and the use of current data to make predictions on 
future risks is highly uncertain.  
 
For calculating risks under the scenario where individuals are in compliance with the 
sportfish advisories, the following adjustments to the fish and crab consumption rates were 
made based on the NYSDOH sportfish advisory recommendations (2015): 

• Women under 50 years and children under 15 years should not eat any sportfish 
species or crabs from East River or Newtown Creek. 

• Women and men of all age classes should not eat crab or lobster tomalley 
(hepatopancreas). 

• Men over 15 years and women over 50 years should only consume up to one meal per 
month of Atlantic needlefish, bluefish, carp, goldfish, rainbow smelt, striped bass, and 
white perch.   
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Men over 15 years old and women over 50 years old should only consume up to four meals 
per month of blue crab (assuming only six blue crabs per meal). 
 
Cancer risks and noncancer hazards were calculated for adults (more than 18 years old) and 
adolescent boys (15 to 18 years old) using age-specific body weights and an exposure 
duration of 3 years. 
Based on the sportfish advisory information, the following specific adjustments were made: 

• No estimates were made for the child because the exposure pathway is incomplete. 
• No estimates were made for consumption of crab or lobster tomalley because this 

exposure pathway is incomplete.  
• Exposure to blue crab was estimated using muscle-only data and muscle-specific 

COPCs and EPCs.  
• Assumes one fish meal and four crab meals per month are consumed. 

 
For fish, an annualized daily consumption rate was calculated by assuming that a meal is a 
half-pound (226.8 grams).  For striped bass and white perch, this equates to a daily 
consumption rate of 7.5 grams per day of fish for men over 15 years old and women over 
50 years old.  For blue crab, an annualized daily consumption rate was calculated by 
assuming that four meals per month equates to six crabs per meal.  The mean blue crab 
muscle mass from the Study Area is 14 grams per crab, which equates to a daily consumption 
rate of 11.1 grams per day for men over 15 years old and women over 50 years old.   
 
Tables presenting the screening of blue crab muscle COPCs and the selection of EPCs are 
presented in Attachment I.  Tables presenting the estimated cancer risks and noncancer 
hazards under the sportfish advisory scenario are included in Attachment H.   
 
The other additional plausible scenario halves the site fish ingestion rate to account for 
broader recreational angling activity, wherein a recreational angler is assumed catch half of 
his fish or crab from outside the Study Area.  This scenario is based on site-specific 
conditions that may limit recreational fishing and crabbing opportunities and activities 
within the Study Area and the availability of nearby alternate fishing locations.  As discussed 
in Section 7.2.7, there are site-specific conditions that may impact the frequency and 
intensity of recreational angling and crabbing activities that occur within the Study Area and 
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hence, the fish and crab consumption rates—see discussion of local access restrictions, 
availability of nearby high quality fishing and crabbing locations, and the presence and 
potential impact of fish advisories in Section 7.2.7.3.  In addition, the fish and crab 
consumption rates used in this BHHRA (see details in Attachment D3) are based on regional 
studies that included some areas where there likely were no restrictions on access or angling.  
While these conditions are not expected to impact an RME angling scenario, they may 
reduce the site fish and crab consumption rates of a portion of the angling population in the 
Study Area.  
 
It should be noted that for the broader recreational angling scenario, it is assumed that the 
remaining 50% of the fish and crab consumed have no contamination.  There is significant 
uncertainty with this assumption because fish and crab caught at nearby fishing and crabbing 
locations outside the Study Area exhibit wide-ranging movement (see Section 7.2.7 and 
Attachment G) and may also be impacted by Study Area contamination.  
 
Additional Exposure Scenarios – Striped Bass 
The estimated cancer risks and noncancer hazards for striped bass fillet consumption for the 
sportfish advisory and broader recreational angler scenarios are shown in Table 7-12 for 
adult, adolescent, child, and combined adult/child.  
 
For the sportfish advisory scenario, the estimated total cumulative cancer risks for the adult 
and adolescent age groups are within USEPA’s acceptable risk range.  The estimated 
noncancer HIs are greater than the threshold of 1 for the adult and adolescent age groups, as 
presented in Table H1-6 in Attachment H, and summarized as follows: 

• Cancer risks: adult (6 x 10-5) and adolescent (9 x 10-6) 
• Noncancer HIs: adult (4) and adolescent (4) 

 
For the sportfish advisory scenario, total nondioxin-like PCB congeners is the only COPC 
with an HQ greater than the threshold of 1.  Thus, the estimated noncancer hazards by target 
organ, which are presented in Table H1-7 in Attachment H, indicate that HQs are greater 
than the threshold of 1 for dermal and immune system endpoints for both the adult and 
adolescent age groups due to total nondioxin-like PCB congeners.   
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For the broader recreational angler scenario, the estimated total cumulative cancer risks for 
the adolescent and child are within USEPA’s acceptable risk range and equal to the upper 
end of the acceptable risk range for the adult; however, estimated total cancer risks for the 
combined adult/child are above the USEPA acceptable risk range.  The estimated noncancer 
HIs are greater than 1 for the adult, adolescent, and child, as presented in Table H1-9 in 
Attachment H.  These results are summarized as follows: 

• Cancer risks: adult (1 x 10-4), adolescent (6 x 10-5), child (6 x 10-5), and adult/child 
(2 x 10-4) 

• Noncancer HIs: adult (6), adolescent (6), and child (10) 
 
For the broader recreational angler scenario, total nondioxin-like PCB congeners and total 
PCB congener TEQ are the only COPCs with an HQ greater than the threshold of 1.  Thus, 
the estimated noncancer hazards by target organ indicate that HQs are greater than 1 for the 
dermal and immune system endpoints for all three age groups due to total nondioxin-like 
PCB congeners and for the reproduction endpoint for the child receptor due to total PCB 
congener TEQ (see Table H1-10 in Attachment H). 
 
The estimated cancer risks and noncancer hazards associated with the additional plausible 
scenarios for the consumption of striped bass are lower than that of the RME scenario 
presented in the risk characterization but still exceed the acceptable risk range and/or 
noncancer HI of 1 as noted above.   
 
Additional Exposure Scenarios – White Perch 
The estimated cancer risks and noncancer hazards for white perch fillet consumption for the 
sportfish advisory and broader recreational angler scenarios are shown in Table 7-13 for 
adult, adolescent, child, and combined adult/child.   
 
For the sportfish advisory scenario, the estimated total cumulative cancer risks for the adult 
and adolescent age groups are within USEPA’s acceptable risk range.  The estimated 
noncancer HIs are greater than the threshold of 1 for the adult and adolescent age groups.  
These results are summarized as follows: 

• Cancer risks: adult (6 x 10-5) and adolescent (9 x 10-6) 
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• Noncancer HIs: adult (3) and adolescent (3) 
 
For the sportfish advisory scenario, total nondioxin-like PCB congeners is the only COPC 
with an HQ greater than the threshold of 1.  Thus, the estimated noncancer hazards by target 
organ, which are presented in Table H1-12 in Attachment H, indicate that HQs are greater 
than the threshold of 1 for dermal and immune system endpoints for both the adult and 
adolescent age groups due to total nondioxin-like PCB congeners.   
 
For the broader recreational angler scenario, the estimated total cumulative cancer risks for 
the adolescent and child are within USEPA’s acceptable risk range and equal to the upper 
end of the acceptable risk range for the adult; however, estimated RME total cancer risks for 
the combined adult/child are above the USEPA acceptable risk range.  The estimated 
noncancer HIs are greater than the threshold of 1 for the adult, adolescent, and child, as 
presented in Tables H1-13 and H1-14 in Attachment H.  These results are summarized as 
follows: 

• Cancer risks: adult (1 x 10-4), adolescent (6 x 10-5), child (6 x 10-5), and adult/child 
(2 x 10-4) 

• Noncancer HIs: adult (6), adolescent (5), and child (10) 
 
For the broader recreational angler scenario, total nondioxin-like PCB congeners and total 
PCB congeners TEQ are the only COPCs with an HQ greater than the threshold of 1.  Thus, 
the estimated noncancer hazards by target organ, presented in Table H1-15 in Attachment 
H, indicate that HQs are greater than the threshold of 1 for reproduction, dermal, and 
immune system endpoints for all three age groups due to total nondioxin-like PCB congeners 
and for the reproduction endpoint for the child receptor due to total PCB congener TEQ. 
 
The estimated cancer risks and noncancer hazards associated with the additional plausible 
scenarios for the consumption of white perch are also lower than that of the RME scenario 
presented in the risk characterization but still exceed the acceptable risk range and/or 
noncancer HI of 1 as noted above.   
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Additional Exposure Scenarios – Blue Crab 
The estimated cancer risks and noncancer hazards for blue crab consumption for the 
sportfish advisory and broader recreational angler scenarios are shown in Table 7-14 for 
adult, adolescent, child, and the combined adult/child.   
 
For the sportfish advisory scenario, the total cumulative cancer risks for the adult and 
adolescent age groups are within USEPA’s acceptable risk, and the noncancer HIs are less 
than the threshold of 1.  These results are summarized as follows: 

• Cancer risks: adult (2 x 10-5) and adolescent (3 x 10-6) 
• Noncancer HIs: adult (0.8) and adolescent (0.8) 

 
For the broader recreational angler scenario, the total cancer risks for the adult, adolescent, 
and combined adult/child are above the USEPA’s acceptable risk range, and the total cancer 
risk for the child is equal to the upper end of the acceptable risk range.  The estimated 
noncancer HIs are greater than the threshold of 1 for all age groups.  These results are 
presented in Tables I1-5 and I1-6 in Attachment I and summarized as follows: 

• Cancer risks: adult (2 x 10-4), adolescent (2 x 10-4), child (1 x 10-4), and adult/child 
(4 x 10-4) 

• Noncancer HIs: adult (10), adolescent (10), and child (20) 
 
For the broader recreational angler scenario, total dioxin/furan TEQ, total nondioxin-like 
PCB congeners, and total PCB congener TEQ are the only COPCs with an HQ greater than 
the threshold of 1.  Thus, the noncancer hazards by target organ, presented in Table I1-7 in 
Attachment I, indicate that HQs are greater than the threshold of 1 for the reproduction, 
dermal, and immune system endpoints for all three age groups due to total dioxin/furan TEQ, 
total nondioxin-like PCB congeners, and total PCB congener TEQ. 
 
The cancer risks and noncancer hazards associated with the additional plausible scenarios for 
the consumption of blue crab are lower than that of the RME scenario presented in the risk 
characterization.  One of the primary differences is that for the sportfish advisory scenario, 
there is no risk above USEPA’s acceptable risk range for the adult age class.  Another primary 
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difference is that the HIs are less than the threshold of 1 for the sportfish advisory, which 
indicates that not consuming the hepatopancreas reduces noncancer hazards.   
 
Summary of Additional Exposure Scenarios 
This uncertainty section presented two alternative scenarios based on: 1) the assumption that 
individuals are in compliance with the sportfish advisories for Newtown Creek; and 2) the 
assumption of broader recreational angling to reflect accessibility and angling restriction in 
the Study Area relative to other nearby areas.  The estimated cancer risks are lower for these 
scenarios than for the BHHRA RME scenario.  For the scenario that assumes that individuals 
are in compliance with sportfish advisories, estimated cancer risks for all age classes are 
within USEPA’s acceptable risk range for all tissue types evaluated in this BHHRA.  For the 
sportfish advisory scenario, there is no risk to women under 50 or children because they 
would not be eating any fish.  For the broader recreational angler scenario, the estimated 
cancer risks for the adult/child age class are above USEPA’s acceptable risk range for the 
consumption of all tissue types and for the adult consumption of blue crab and equal to the 
upper end of USEPA acceptable risk range for adult consumption of striped bass and white 
perch and child consumption of blue crab.  All of the other cancer risks are within USEPA 
acceptable risk range.   
 
For these alternative scenarios, the estimated noncancer hazards are lower than for the RME 
BHHRA scenario.  For the scenario that assumes that individuals are in compliance with 
sportfish advisories, all of the estimated noncancer HIs for consumption of blue crab are 
below the threshold of 1.  The estimated noncancer HIs for striped bass and white perch are 
above the threshold of 1.  For the sportfish advisory scenario, there are no noncancer hazards 
to women under 50 or children because they would not be eating any fish.  For the broader 
recreational angler scenario, all of the HI are above the threshold of 1. 
 
The estimated reference area cancer risks and noncancer hazards are generally consistent 
with the estimated cancer risks and noncancer hazards as calculated for the broader 
recreational angler scenario.  Thus, if the Study Area conditions that impact the potential for 
recreational angling and crabbing to occur within the Study Area (which include access and 
regulatory restrictions as well as the presence of alternative high quality recreational angling 
access locations in the close proximity of the Study Area) were to reduce the amount of the 
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fish and crab consumed by recreational anglers from the Study Area by 50%, the cancer risks 
and noncancer hazards for these recreational anglers and crabbers would be similar to those 
estimated for consumption of reference area fish and crab tissues. 
 

7.5 Overall Assessment of Uncertainty 

The conservative nature of the assumptions used in this BHHRA may lead to an 
overestimation of risks to human receptors evaluated in this BHHRA.  An exception to this 
conclusion is the BHHRA’s evaluation of potential risks associated with CERCLA hazardous 
substances only; it does not include an evaluation of potential risks associated with exposure 
to pollutants and contaminants, including biological agents such as pathogens.  The lack of 
evaluation of these pollutants and contaminants in the Study Area may underestimate 
human health risks associated with exposure to surface water and surface sediments within 
the Study Area.  There are additional sources of uncertainty that may have led to an 
underestimation of risks to human receptors such as the application of site-wide EPCs to 
receptors with potentially more limited exposure areas.   
 
A key uncertainty associated with risk management is the linkage between risks due to 
exposure within the Study Area and the ultimate sources of those risks, which is summarized 
as follows: 

• The dominant risk pathway is fish and crab ingestion.  Body burdens of the fish and 
crabs collected from the Study Area may include some contaminants accumulated 
outside of the Study Area, based on the life history characteristics of the three species 
(striped bass, white perch, and blue crab) evaluated in this BHHRA. 

• Study Area cancer risk estimates exceed the USEPA acceptable risk range (i.e., cancer 
risks up to 8 x 10-4), and noncancer hazards exceed the HI threshold of 1 (i.e., HI 
values up to 40). 

• Reference area cancer risk estimates exceed the USEPA acceptable risk range 
(i.e., cancer risks up to 2 x 10-4), and noncancer hazards exceed the HI threshold of 1 
(i.e., HI values up to 10). 
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8 SUMMARY 

This BHHRA presents an evaluation of potential risks to human health in the Study Area as 
part of the RI/FS.  This BHHRA is intended to evaluate potential adverse health effects 
caused by exposure to CERCLA hazardous substances in the Study Area.  This BHHRA 
fulfills one of the five objectives established in the RI/FS Work Plan (AECOM 2011), which 
is to identify complete exposure pathways and identify potential current and future human 
health risks posed by the COPCs present in the Study Area.  
 
This BHHRA incorporates an extensive site-specific surface water, sediment, air, and biota 
tissue dataset collected during the Phase 1 and Phase 2 RI field program.  As described in the 
Phase 2 RI Work Plan Volume 1 (Anchor QEA 2014a), the approach for completing the 
RI/FS includes two phases of field investigations—associated evaluations and reporting.  
Phase 1 RI field program objectives were met in terms of the broad characterization of the 
Study Area, and Phase 2 included follow-up work to collect more specific and in-depth 
information and fulfill the overall objectives of the RI/FS.  The primary objective of the 
Phase 2 RI field program for the BHHRA was to fill data needs identified at the completion 
of the Phase 1 RI field program, including but not limited to the collection of aquatic biota 
tissue in the Study Area and reference areas and additional surficial sediment samples in 
spatially focused locations in the Study Area to support the completion of this BHHRA.  The 
Phase 2 RI Work Plan Volume 1 also presented the agreed upon BHHRA exposure pathway 
CSM, data quality objectives, and data collection plan. 
 
Based on the current and future uses of the Study Area, five categories of recreational users, 
four categories of occupational users, one category of unauthorized users (sailboat users), and 
one general exposure scenario involving residents and occupational workers (local flooding 
scenario) were identified for quantification of risks for this BHHRA.  These categories are as 
follows: 

• Recreational Users 

− Current/future recreational boaters 
− Current/future swimmers/bathers 
− Current/future recreational anglers and crabbers 
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− Current/future shoreline recreational users 
− Future Plank Road area recreational users 

• Occupational Users 

− Current/future landside workers 
− Current/future dockside workers 
− Future construction workers at Hunter’s Point South 
− General construction workers 

• Unauthorized Users 

− Current/future sailboat users 

• General 

− Current/future flooding scenario 
 
The estimated RME total cancer risks and total noncancer HIs for the receptors evaluated are 
summarized in Table 6-75.  The estimated CTE total cancer risks and total noncancer HIs for 
the receptors evaluated under the CTE scenario are summarized in Table 6-76.  Of all the 
recreational receptors evaluated in this BHHRA, the only receptor for which estimated RME 
cancer risks and noncancer hazards were above USEPA’s acceptable risk range and HI 
threshold of 1 was the recreational angler and crabber.  The estimated cancer risks and 
noncancer hazards above USEPA thresholds for this receptor are based on the fish and crab 
tissue consumption exposure pathway.  Total nondioxin-like PCB congeners, total PCB 
congener TEQ, and total dioxin/furan TEQ are the COPCs that contribute the highest cancer 
risks and noncancer hazards for the RME fish and crabbing scenario.  For all other 
recreational receptors and pathways evaluated in this BHHRA, the RME cancer risks are 
below or within USEPA’s acceptable cancer risk range and noncancer hazards are below the 
noncancer HI threshold of 1.  For occupational receptors and exposure pathways evaluated in 
this BHHRA, only the general construction worker exposures to surface sediments results in 
an exceedance of USEPA noncancer HI threshold of 1 and the total cancer risk estimate for 
the general construction worker were within USEPA’s acceptable risk range.  For 
unauthorized users and occupational workers and residents exposed to overflow water and 
overflow sediments during flooding events, the RME cancer risks are below or within 
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USEPA’s acceptable cancer risk range and noncancer hazards are below the noncancer HI 
threshold of 1.   
 
The estimated CTE total cancer risks for the consumption of fish or crab are all within 
USEPA acceptable risk range, but the estimated CTE noncancer hazards exceed the HI 
threshold of 1 for all age classes and tissue types.  Total nondioxin-like PCB congeners and 
total PCB congener TEQ are the COPCs that contribute the highest cancer risks and 
noncancer hazards for the CTE fish and crabbing scenario.   
 
As discussed in this BHHRA, the estimated cancer risks and noncancer hazards that were 
calculated for RME to fish and crab in the Study Area likely overestimate cancer risks and 
noncancer hazards to many anglers.  To evaluate the potential impact of these factors on 
estimated cancer risks and noncancer hazards, alternative risk estimates were completed in 
the uncertainty analysis in this BHHRA assuming that people fishing and crabbing in the 
Study Area are in compliance with the NYSDOH advisories or that only 50% of their 
consumption of recreationally caught fish and crab comes from the Study Area (i.e., broader 
recreational angler scenario).  The estimated cancer risks and noncancer hazards for these 
additional plausible scenarios are lower than those estimated for the standard RME scenario.   
 
The estimated reference area RME cancer risks and noncancer hazards are generally 
consistent with the estimated cancer risks and noncancer hazards, as calculated for the 
broader recreational angler scenario.  Thus, if the Study Area conditions that impact the 
potential for recreational angling and crabbing to occur within the Study Area (which 
include access and regulatory restrictions as well as the presence of alternative high quality 
recreational angling access locations in the close proximity of the Study Area) were to reduce 
the proportion of the fish and crab consumed by recreational anglers from the Study Area by 
50%, the cancer risks and noncancer hazards for these recreational anglers and crabbers 
would be similar to those estimated for consumption of regional fish and crab tissues. 
 
Because consumption of fish and crab results in potential cancer risks above USEPA’s 
acceptable risk range and noncancer HIs above the threshold of 1, risk calculations for 
reference area fish and crab consumption were completed using EPCs estimated from 
reference area tissue data for the same set of COPCs that were identified for each species and 
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tissue type evaluated in this BHHRA.  These EPCs were then used with the RME fish and 
crab consumption rates and associated exposure parameters to calculate cancer risks and 
noncancer hazards based on consumption of fish and crabs collected from the reference 
areas.  The estimated reference area adult/child cancer risks for striped bass, white perch, and 
blue crab consumption range from 1 x 10-4 (striped bass) to 2 x 10-4 (white perch and blue 
crab).  Estimated child noncancer hazard HIs range from 8 (striped bass) to 10 (white perch 
and blue crab).   
 
Similar to the Study Area risk characterization results for fish and crab consumption, PCB is 
the primary COPC that contributed to both cancer risk and noncancer hazard estimates in 
the reference areas.  Based on the presence of this COPC in tissues in the Study Area and 
reference areas and the species migration and movement characteristics, the fish and crab 
tissue contamination appears to occur on a regional scale, and COPCs in the species 
consumed by people fishing and crabbing in the Study Area may originate in a wider 
regional urban area and not just the Study Area itself.  The estimated cancer risks and 
noncancer hazards from the reference area are due to regional contamination and are in the 
upper end of or exceed the USEPA’s cancer acceptable risk range and exceed the noncancer 
HI threshold of 1.  This represents one estimate of cancer risks and noncancer hazards that 
could be expected in the absence of Study Area-related contamination.  Therefore, risk 
management decisions should only address incremental risks from exposure to Study Area 
media. 
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Table 2-1
Total Dissolved Solids and Chloride Concentrations in 

Phase 2 Groundwater Samples

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Parameter
Number of 

Samples Percent Detected

Minimum
Detected Result 

(mg/L)

Maximum
Detected Result 

(mg/L)
Average Detected 

Result (mg/L)

Chloride 64 100 192 13,400 5,200

Total dissolved solids 64 100 740 24,000 9,700
Notes:

3 = Results of Phase 2 groundwater sampling and analyses are presented in the Phase 2 Data Summary Report.
mg/L = milligram per liter

1 = Groundwater samples were collected from temporary monitoring wells installed in the native material (e.g., Upper 
Glacial Aquifer).  
2 = Groundwater sampling and analyses were conducted in accordance with the Final Phase 2 Groundwater Investigation 
Work Plan and the Phase 2 Field Sampling and Analysis Plan – Volume 2 Addendum No. 2 .



Table 3-1
BHHRA Dataset Overview

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Matrix Phase 1 Phase 2 National Grid
Study Area

Sediment X X X
Surface Water X X --
Biota Tissue -- X --
Air X -- --

Reference Areas
Sediment -- X --
Surface Water -- X --
Biota Tissue -- X --
Air -- -- --

Notes:

-- = no data
BHHRA = Baseline Human Health Risk Assessment

X = data available for use in the Baseline Human Health Risk Assessment



Table 3-2
Surface Sediment Dataset Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Flooding
Sailboat 

Users
Plank 
Road

Dockside 
Worker

Hunter's 
Point

Construction 
Worker

Study Area
National Grid Greenpoint Energy Center Sediment 2010 6/21/10 – 6/25/10 31 31 31 31 -- -- -- -- -- --

Surface Sediments Spring 2012 and Work Plan Addendum 4/16/12 – 7/12/12 130 130 130 130 -- -- -- -- -- --

Surface Sediments Summer 20121 8/20/12 – 8/28/12 33 33 33 -- -- -- -- -- -- --
Occupational Exposure Surface Sediment Sampling 5/27/14 – 6/26/14 8 8 8 8 -- -- 8 -- 8 --
Point Sources Surface Sediment Sampling 6/6/14 – 6/26/14 27 27 27 27 -- -- -- -- -- --
Sediment Mound 5/29/14 – 6/25/14 4 4 4 4 -- -- -- -- -- --
Seepage, Passive Porewater, Surface Grab, Sediment Solids, and Water Samples 10/7/14 – 10/16/14 17 17 17 17 -- -- -- -- -- --
Surface Sediment Additional Benthic Community (Spring) 6/16/14 – 6/25/14 20 20 20 20 -- -- -- -- -- --
Surface Sediment Additional Benthic Community (Summer) 8/04/14 – 8/12/14 28 28 28 28 -- -- -- 1 1 --
Surface Sediment Additional BHHRA Nearshore 6/9/14 – 6/25/14 15 15 15 15 5 5 -- 5 5 --
Surface Sediment Additional Nearshore 6/4/14 – 6/26/14 23 23 23 23 -- -- -- -- -- --
Surface Sediment Confirmation of Contaminant Distribution 6/23/14 – 6/26/14 16 16 16 16 -- -- -- -- -- --
Surface Sediment Triad (Includes 13 Bioaccumulation Stations) 5/20/14 – 6/17/14 36 36 36 36 -- -- -- 1 1 --
Subsurface Sediment NYC Post-Dredge Areas Sampling (0- to 15-centimeter samples) 7/22/14 – 7/28/14 10 11 11 11 -- -- -- -- -- --

Total Study Area 6/21/10 – 10/16/14 398 399 399 366 5 5 8 7 15 0

Reference Areas 2

Reference Area Surface Sediment Sampling – Gerritsen Creek 8 10 -- -- -- -- -- -- -- 10
Reference Area Surface Sediment Sampling – Head of Bay 8 10 -- -- -- -- -- -- -- 10
Reference Area Surface Sediment Sampling – Spring Creek 8 10 -- -- -- -- -- -- -- 10
Reference Area Surface Sediment Sampling – Westchester Creek 8 10 -- -- -- -- -- -- -- 10

Total Reference Areas 5/27/14 – 6/26/14 32 40 -- -- -- -- -- -- -- 40
Notes:
1 = Only ammonia because nitrogen, iron, manganese, and sulfide were analyzed.

BHHRA = Baseline Human Health Risk Assessment
COPC = contaminant of potential concern
NYC = New York City

2 = Of the eight sediment stations collected from each reference area, six stations were triad and two stations were additional benthic community.  The two additional benthic community stations were sampled twice (spring and summer).  Eight samples were 
collected in the spring and two samples were collected in the summer for a total of ten samples.

Date Range

Phase 1

Phase 2

COPC 
ScreenProgram Task

Location 
Count

Sample 
Count

Sample Count by BHHRA Purpose/Use

Comparison to 
Study Area

5/27/14 – 6/26/14

Phase 2

Exposure Scenario/Receptor Evaluation



Table 3-3
Surface Water Dataset Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Phase Task/Program Name Location Counta Sample Countb

Study Area
Routine Surface Water 2012 – February 2/6/2012 – 2/12/2012 15 28
Routine Surface Water 2012 – March 3/19/2012 – 3/25/2012 15 27
Routine Surface Water 2012 – April 4/2/2012 – 4/8/2012 15 27
Routine Surface Water 2012 – May 5/6/2012 – 5/11/2012 15 27
Routine Surface Water 2012 – June 6/3/2012 – 6/8/2012 15 28
Routine Surface Water 2012 – July 7/8/2012 – 7/12/2012 15 27
Routine Surface Water 2012 – August 8/5/2012 – 8/15/2012 15 27
Routine Surface Water 2012 – September 9/9/2012 – 9/14/2012 15 27
Routine Surface Water 2012 – October 9/30/2012 – 10/5/2012 16 30
Routine Surface Water 2012 – November 11/11/2012 – 11/16/2012 16 30
Routine Surface Water 2012 – December 12/2/2012 – 12/7/2012 16 29
Routine Surface Water 2013 – January 1/6/2013 – 1/11/2013 16 28

Phase 2 Risk Surface Water Sampling (Two Events) 5/19/2014 – 8/7/2014 8 27
Total Study Area 2/6/2012 – 8/7/2014 24c 362
Reference Areas (Two Events)

Risk Surface Water Sampling – Westchester Creek 5/23/2014 – 8/8/2014 2 8
Risk Surface Water Sampling – Gerritsen Creek 5/27/2014 – 8/11/2014 2 8
Risk Surface Water Sampling – Head of Bay 5/28/2014 – 8/12/2014 2 8
Risk Surface Water Sampling – Spring Creek 5/29/2014 – 8/13/2014 2 7

Total Reference Areas 5/23/2014 – 8/13/2014 8 31
Notes:
a = Beginning in the October 2012 sampling event, a 16th station (Station NC058SW) was added to the Phase 1 surface water program.

c = 2012 routine monitoring consisted of 15 or 16 established locations that were sampled monthly.

Phase 2

Phase 1

Date Range

b = Two samples were  collected from each location; one from approximately 3 feet below the water surface and the other from approximately 2 feet 
above the mudline.  At stations where water depths were shallower than 8 feet, only one sample was collected at the mid-point of the water column. 



Table 3-4
Biota Tissue Dataset Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Striped Bass White Perch2

Hepatopancreas1 Muscle1
Combined Muscle and 

Hepatopancreas Fillet Fillet
Study Area

Fish Sampling Zone 1 3 3 3 3 NC
Fish Sampling Zone 2 1 1 1 1 NC
Fish Sampling Zone 3 3 3 3 3 3
Fish Sampling Zone 4a 1 1 1 1 NC
Fish Sampling Zone 4b 1 1 1 1 3
Fish Sampling Zone 5 1 1 1 1 1

Total Study Area 10 10 10 10 7
Reference Area

Gerritsen Creek 5 5 5 5 NC
Head of Bay 5 5 5 6 NC
Spring Creek 5 5 5 4 NC
Westchester Creek 5 5 5 5 5

Total Reference Area 20 20 20 20 5

BHHRA = Baseline Human Health Risk Assessment
NC = not captured

Notes:
1  = Blue crab muscle and tissue evaluated as combined muscle and hepatopancreas.
2 = White perch was not a target species and was selected as a secondary species for analysis because the target species (spot) were not captured during Phase 2 sampling.

Phase 2
BHHRA Tissue 

Sampling
6/2/14 – 9/5/14

Blue Crab

Phase Task/Program Name Date Range Sample Type



Table 3-5
Ambient Air Dataset Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Phase Task/Program Name Date 
Area/Location 

Description Location/ Sample Count
Dutch Kills

Downwind 1
Upwind 1

East Branch
Downwind 1
Upwind 1

English Kills
Downwind 2
On-water 1
Upwind 2

Maspeth Creek
Downwind 1
Upwind 1

Newtown Creek
Downwind 4
On-water 5
Upwind 4

Total Study Area 24
Background 5
Total 29

Phase 1
2012 Ambient Air 

Sampling
6/19/12



Table 3-6
Method Selection Hierarchy

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Phase 1 Phase 2 National Grid
Polycyclic Aromatic Hydrocarbon Method Selection

1 8270CSIM 8270DMSIM 8270C
2 8270C 8270DM --

Pesticide Method Selection
1 1699 1699 8081
2 8081 -- -- 

Hexachlorobenzene
1 1699 1699 8270
2 8270 8270 --
3 -- 8081 --

Hierarchy
Analytical Method



Table 3-7
Toxic Equivalence Factors

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Chemical Class Compound Toxic Equivalence Factor
2,3,7,8-TCDD 1
1,2,3,7,8-PeCDD 1
1,2,3,4,7,8-HxCDD 0.1
1,2,3,7,8,9-HxCDD 0.1
1,2,3,6,7,8-HxCDD 0.1
1,2,3,4,6,7,8-HpCDD 0.01
OCDD 0.0003
2,3,7,8-TCDF 0.1
1,2,3,7,8-PeCDF 0.03
2,3,4,7,8-PeCDF 0.3
1,2,3,4,7,8-HxCDF 0.1
1,2,3,7,8,9-HxCDF 0.1
1,2,3,6,7,8-HxCDF 0.1
2,3,4,6,7,8-HxCDF 0.1
1,2,3,4,6,7,8-HpCDF 0.01
1,2,3,4,7,8,9-HpCDF 0.01
OCDF 0.0003
3,3’,4,4’-TCB (77) 0.0001
3,4,4',5-TCB (81) 0.0003
2,3,3’,4,4’-PeCB (105) 0.00003
2,3,4,4’,5-PeCB (114) 0.00003
2,3’,4,4’,5-PeCB (118) 0.00003
2’,3,4,4’,5-PeCB (123) 0.00003
3,3’,4,4’,5-PeCB (126) 0.1
2,3,3’,4,4’,5’-HxCB (156) 0.00003
2,3,3’,4,4’,5-HxCB (157) 0.00003
2,3’,4,4’,5,5’-HxCB (167) 0.00003
3,3’,4,4’,5,5’-HxCB (169) 0.03
2,3,3’,4,4’,5,5’-HpCB (189) 0.00003
Benzo(a)anthracene 0.1
Benzo(a)pyrene 1.0
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenzo(a,h)anthracene 1.0
Indeno(1,2,3-c,d)pyrene 0.1

Notes:

cPAH = carcinogenic polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl

2 = U.S. Environmental Protection Agency, 1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic 
Aromatic Hydrocarbons .  Office of Research and Development.  EPA/600/R-93/089.  July 1993.

Dioxins1

Furans1

Coplanar PCBs1

cPAH2

1 = Van den Berg et al., 2006.  The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic 
Equivalency Factors for Dioxins and Dioxin-like Compounds. Toxicological Science  93(2):223-241.



Table 3-8
Data Treatment Rules for Reconstituted Concentrations

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Risk Assessment Use
Reconstituted Muscle and 

Hepatopancreas Data Treatment Non-detect Value Data Usability
Individual concentration U = 1/2 RL --

KM RL RL Primary selection
U = 1/2 RL Secondary selection
U = 1/2 MDL Used in calculation of U = 0 totals
U = 0 MDL --

KM MDL MDL Primary selection
U = 0 MDL Secondary selection

Notes:
U = 0 = Non-detect values are treated as zero.
U = 1/2 = Non-detect values are treated as 1/2 the MDL or RL.
COPC = contaminant of potential concern
KM = Kaplan-Meier 
MDL = method detection limit
RL = reporting limit

Risk Screen 
(e.g., selection of COPCs) Summed concentration

Baseline Risk Assessment 
(e.g., risk calculations)

Individual concentration

Summed concentration



Table 3-9
Sediment Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 6

June 2017
171037-01.01

Chemical Note Units
Residential Soil RSLs 

(USEPA 2015) USEPA RSL Note
Conventionals

Cyanide mg/kg 2.1 N
Metals

Aluminum mg/kg 7,700 N
Antimony mg/kg 3.1 N
Arsenic mg/kg 0.67 C
Barium mg/kg 1,500 N
Beryllium mg/kg 16 N
Cadmium mg/kg 7 N
Chromium 1 mg/kg 0.3 C
Chromium (VI) mg/kg 0.3 C
Cobalt mg/kg 2.3 N
Copper mg/kg 310 N
Lead 2 mg/kg 40 N
Manganese mg/kg 180 N
Mercury 3 mg/kg 0.78 N
Nickel mg/kg 150 N
Selenium mg/kg 39 N
Silver mg/kg 39 N
Thallium mg/kg 0.078 N
Tin mg/kg 4,700 N
Vanadium mg/kg 39 N
Zinc mg/kg 2,300 N

Organometallic Compounds
Methyl mercury µg/kg 780 N

Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane µg/kg 810,000 N
1,1,2,2-Tetrachloroethane µg/kg 600 C
1,1,2-Trichloroethane µg/kg 150 N
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) µg/kg 4,000,000 N
1,1-Dichloroethane µg/kg 3,600 C
1,1-Dichloroethene µg/kg 23,000 N
1,2,3-Trichlorobenzene µg/kg 4,900 N
1,2,4-Trichlorobenzene µg/kg 5,800 N
1,2-Dibromo-3-chloropropane µg/kg 5.3 C
1,2-Dichlorobenzene µg/kg 180,000 N
1,2-Dichloroethane µg/kg 460 C
1,2-Dichloroethene, cis- µg/kg 16,000 N
1,2-Dichloroethene, trans- µg/kg 160,000 N
1,2-Dichloropropane µg/kg 1000 C
1,3-Dichlorobenzene 4 µg/kg 2,600 C
1,3-Dichloropropene, cis- 5 µg/kg 1,800 C
1,3-Dichloropropene, trans- 5 µg/kg 1,800 C
1,4-Dichlorobenzene µg/kg 2,600 C



Table 3-9
Sediment Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 6

June 2017
171037-01.01

Chemical Note Units
Residential Soil RSLs 

(USEPA 2015) USEPA RSL Note
2-Butanone (MEK) µg/kg 2,700,000 N
2-Hexanone (Methyl butyl ketone) µg/kg 20,000 N
Acetone µg/kg 6,100,000 N
Benzene µg/kg 1,200 C
Bromochloromethane µg/kg 15,000 N
Bromodichloromethane µg/kg 290 C
Bromoform (Tribromomethane) µg/kg 67,000 C
Bromomethane (Methyl bromide) µg/kg 680 N
Carbon disulfide µg/kg 77,000 N
Carbon tetrachloride (Tetrachloromethane) µg/kg 650 C
Chlorobenzene µg/kg 28,000 N
Chloroethane µg/kg 1,400,000 N
Chloroform µg/kg 320 C
Chloromethane µg/kg 11,000 N
Cyclohexane µg/kg 650,000 N
Dibromochloromethane µg/kg 730 C
Dichlorodifluoromethane µg/kg 8,700 N
Dichloromethane (Methylene chloride) µg/kg 35,000 N
Ethylbenzene µg/kg 5,800 C
Ethylene dibromide (1,2-Dibromoethane) µg/kg 36 C
Isopropylbenzene (Cumene) µg/kg 190,000 N
Methyl acetate µg/kg 7,800,000 N
Methyl isobutyl ketone (4-Methyl-2-pentanone 
or (MIBK))

µg/kg 530,000 N

Methyl tert-butyl ether (MTBE) µg/kg 47,000 C
Methylcyclohexane 6 µg/kg 650,000 N
Styrene µg/kg 600,000 N
Tetrachloroethene (PCE) µg/kg 8,100 N
Toluene µg/kg 490,000 N
Total Xylene µg/kg 58,000 N
Trichloroethene (TCE) µg/kg 410 N
Trichlorofluoromethane 
(Fluorotrichloromethane)

µg/kg 73,000 N

Vinyl acetate µg/kg 91,000 N
Vinyl chloride µg/kg 59 C



Table 3-9
Sediment Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 6

June 2017
171037-01.01

Chemical Note Units
Residential Soil RSLs 

(USEPA 2015) USEPA RSL Note
Semivolatile Organic Compounds (SVOCs)

1,2,4,5-Tetrachlorobenzene µg/kg 1,800 N
1,4-Dioxane µg/kg 5,300 C
2,3,4,6-Tetrachlorophenol µg/kg 180,000 N
2,4,5-Trichlorophenol µg/kg 620,000 N
2,4,6-Trichlorophenol µg/kg 6,200 N
2,4-Dichlorophenol µg/kg 18,000 N
2,4-Dimethylphenol µg/kg 120,000 N
2,4-Dinitrophenol µg/kg 12,000 N
2,4-Dinitrotoluene µg/kg 1,700 C
2,6-Dinitrotoluene µg/kg 360 C
2-Chloronaphthalene µg/kg 630,000 N
2-Chlorophenol µg/kg 39,000 N
2-Methylphenol (o-Cresol) µg/kg 310,000 N
2-Nitroaniline µg/kg 61,000 N
2-Nitrophenol 7 µg/kg 1,800,000 N
3,3'-Dichlorobenzidine µg/kg 1,200 C
3-Methylphenol & 4-Methylphenol (m&p-Cresol) µg/kg 620,000 N
3-Nitroaniline 8 µg/kg 25,000 N
4-Bromophenyl-phenyl ether µg/kg -- --
4-Chloro-3-methylphenol µg/kg 620,000 N
4-Chloroaniline µg/kg 2,700 C
4-Chlorophenyl phenyl ether µg/kg -- --
4-Nitroaniline µg/kg 25,000 N
4-Nitrophenol 7 µg/kg 1,800,000 N
Acetophenone µg/kg 780,000 N
Atrazine µg/kg 2,300 C
Benzaldehyde µg/kg 780,000 N
Biphenyl (1,1'-Biphenyl) µg/kg 4,700 N
bis(2-Chloroethoxy)methane µg/kg 18,000 N
bis(2-Chloroethyl)ether µg/kg 230 C
bis(2-Ethylhexyl)phthalate µg/kg 38,000 C
Butylbenzyl phthalate µg/kg 280,000 C
Caprolactam µg/kg 3,100,000 N
Dibenzofuran µg/kg 7,200 N
Diethyl phthalate µg/kg 4,900,000 N
Dimethyl phthalate µg/kg -- --
Di-n-butyl phthalate µg/kg 620,000 N
Dinitro-o-cresol (4,6-Dinitro-2-methylphenol) µg/kg 490 N
Di-n-octyl phthalate µg/kg 62,000 N
Hexachlorobutadiene (Hexachloro-1,3-
butadiene)

µg/kg 6,200 N

Hexachlorocyclopentadiene µg/kg 37,000 N
Hexachloroethane µg/kg 4,300 N



Table 3-9
Sediment Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 4 of 6

June 2017
171037-01.01

Chemical Note Units
Residential Soil RSLs 

(USEPA 2015) USEPA RSL Note
Isophorone µg/kg 560,000 C
Nitrobenzene µg/kg 5,100 C
n-Nitrosodi-n-propylamine µg/kg 76 C
n-Nitrosodiphenylamine µg/kg 110,000 C
Pentachlorophenol µg/kg 990 C
Phenol µg/kg 1,800,000 N

Polycyclic Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene µg/kg 17,000 C
2-Methylnaphthalene µg/kg 23,000 N
Acenaphthene µg/kg 350,000 N
Acenaphthylene 9 µg/kg 350,000 N
Anthracene µg/kg 1,700,000 N
Benzo(a)anthracene µg/kg 150 C
Benzo(a)pyrene µg/kg 15 C
Benzo(b)fluoranthene µg/kg 150 C
Benzo(g,h,i)perylene 10 µg/kg 170,000 N
Benzo(j,k)fluoranthene 11 µg/kg 410 C
Chrysene µg/kg 15,000 C
Dibenzo(a,h)anthracene and 
Dibenzo(a,c)anthracene

12 µg/kg 15 C

Fluoranthene µg/kg 230,000 N
Fluorene µg/kg 230,000 N
Indeno(1,2,3-c,d)pyrene µg/kg 150 C
Naphthalene µg/kg 3,800 C
Phenanthrene 10 µg/kg 170,000 N
Pyrene µg/kg 170,000 N

Pesticides
2,4'-DDD (o,p'-DDD) 13 µg/kg 2,200 C
2,4'-DDE (o,p'-DDE) 13 µg/kg 1,600 C
2,4'-DDT (o,p'-DDT) 13 µg/kg 1,900 C
4,4'-DDD (p,p'-DDD) µg/kg 2,200 C
4,4'-DDE (p,p'-DDE) µg/kg 1,600 C
4,4'-DDT (p,p'-DDT) µg/kg 1,900 C
Aldrin µg/kg 31 C
Dieldrin µg/kg 33 C
Endosulfan sulfate 14 µg/kg 37,000 N
Endosulfan, alpha- (I) 14 µg/kg 37,000 N
Endosulfan, beta (II) 14 µg/kg 37,000 N
Endrin µg/kg 1,800 N
Endrin aldehyde 15 µg/kg 1,800 N
Endrin ketone 15 µg/kg 1,800 N
Heptachlor µg/kg 120 C
Heptachlor epoxide µg/kg 59 C
Hexachlorobenzene µg/kg 330 C



Table 3-9
Sediment Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 5 of 6

June 2017
171037-01.01

Chemical Note Units
Residential Soil RSLs 

(USEPA 2015) USEPA RSL Note
Hexachlorocyclohexane (BHC), alpha- µg/kg 85 C
Hexachlorocyclohexane (BHC), beta- µg/kg 300 C
Hexachlorocyclohexane (BHC), delta- 16 µg/kg 85 C
Hexachlorocyclohexane (BHC), gamma- (Lindane) µg/kg 560 C
Methoxychlor µg/kg 31,000 N
Mirex µg/kg 30 C
Total chlordane 17 µg/kg 1,800 C
Toxaphene µg/kg 480 C

Herbicides
2,2-Dichloropropionic acid (Dalapon) µg/kg 180,000 N
2,4,5-T (2,4,5-Trichlorophenoxyacetic acid) µg/kg 62,000 N
2,4,5-TP (Silvex) µg/kg 49,000 N
2,4-D (2,4-Dichlorophenoxyacetic acid) µg/kg 69,000 N
2,4-DB (2,4-D derivative) µg/kg 49,000 N
Dicamba µg/kg 180,000 N
Dichlorprop 18 µg/kg 69,000 N
Dinoseb µg/kg 6,200 N
Mecoprop (MCPP) µg/kg 6,200 N
Mephanac (MCPA) µg/kg 3,100 N

Dioxins/Furans
Total dioxin/furan TEQ 2005 (Mammal) 19 ng/kg 4.9 C

Polychlorinated Biphenyls (PCBs)
Total PCBs (Aroclor*1.75 and Congener) 20 ng/kg 240,000 C
Total PCB non-dioxin-like congeners 20 ng/kg 240,000 C
Total PCB congener TEQ 2005 (Mammal) 19 ng/kg 4.9 C



Table 3-9
Sediment Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 6 of 6

June 2017
171037-01.01

Notes:
-- = no SL available
1 = Surrogate value based on chromium (VI)
2 = Surrogate value based on lead MCL
3 = Surrogate value based on methyl mercury
4 = Surrogate value based on 1,4-dichlorobenzene
5 = Surrogate value based on 1,3-dichloropropene
6 = Surrogate value based on cyclohexane
7 = Surrogate value based on phenol
8 = Surrogate value based on 4-nitroaniline
9 = Surrogate value based on acenapthene
10 = Surrogate value based on pyrene
11 = Surrogate value based on benzo(j)fluoranthene
12 = Surrogate value based on dibenzo(a,h)anthracene
13 = Surrogate value based on 4,4'-DDX (p,p'-DDX)
14 = Surrogate value based on endosulfan
15 = Surrogate value based on endrin
16 = Surrogate value based on hexachlorocyclohexane (BHC), alpha-
17 = Surrogate value based on technical chlordane
18 = Surrogate value based on 2,4-D
19 = Surrogate value based on 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)
20 = Surrogate value based on Aroclor 1260
C = cancer-based screening level
N = noncancer-based screening level (values are divided by 10)

Acronyms:
µg/kg = microgram per kilogram ng/kg = nanogram per kilogram
DDD = dichlorodiphenyldichloroethane RSL = Regional Screening Level
DDE = dichlorodiphenyldichloroethylene SL = screening level
DDT = dichlorodiphenyltrichloroethane TEQ = toxic equivalence quotient
mg/kg = milligram per kilogram USEPA = U.S. Environmental Protection Agency
MCL = Maximum Contaminant Level

Reference:
USEPA (U.S. Environmental Protection Agency), 2015.  Regional Screening Levels.  January 2015.  
Available from: http://www.epa.gov/region9/superfund/prg/.



Table 3-10
Surface Water Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 6

June 2017
171037-01.01

Chemical Note Units
USEPA Tap Water RSLs 

(USEPA 2015) USEPA RSL Note
Conventionals

Cyanide mg/L 0.00015 N
Metals 1

Aluminum µg/L 2,000 N
Antimony µg/L 0.78 N
Arsenic µg/L 0.052 C
Barium µg/L 380 N
Beryllium µg/L 2.5 N
Cadmium µg/L 0.92 N
Chromium 2 µg/L 0.035 C
Cobalt µg/L 0.6 N
Copper µg/L 80 N
Lead 3 µg/L 1.5 N
Manganese µg/L 43 N
Mercury 4 µg/L 0.2 N
Nickel µg/L 39 N
Selenium µg/L 10 N
Silver µg/L 9.4 N
Thallium µg/L 0.02 N
Tin µg/L 1,200 N
Vanadium µg/L 8.6 N
Zinc µg/L 600 N

Organometallic Compounds
Methyl mercury µg/L 0.2 N

Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane µg/L 800 N
1,1,2,2-Tetrachloroethane µg/L 0.076 C
1,1,2-Trichloroethane µg/L 0.041 N
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) µg/L 5,500 N
1,1-Dichloroethane µg/L 2.7 C
1,1-Dichloroethene µg/L 28 N
1,2,3-Trichlorobenzene µg/L 0.7 N
1,2,4-Trichlorobenzene µg/L 0.4 N
1,2-Dibromo-3-chloropropane µg/L 0.00033 C
1,2-Dichlorobenzene µg/L 30 N
1,2-Dichloroethane µg/L 0.17 C
1,2-Dichloroethene, cis- µg/L 3.6 N
1,2-Dichloroethene, trans- µg/L 36 N
1,2-Dichloropropane µg/L 0.44 C
1,3-Dichlorobenzene 5 µg/L 0.48 C
1,3-Dichloropropene, cis- 6 µg/L 0.47 C
1,3-Dichloropropene, trans- 6 µg/L 0.47 C
1,4-Dichlorobenzene µg/L 0.48 C



Table 3-10
Surface Water Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 6

June 2017
171037-01.01

Chemical Note Units
USEPA Tap Water RSLs 

(USEPA 2015) USEPA RSL Note
2-Butanone (MEK) µg/L 560 N
2-Hexanone (Methyl butyl ketone) µg/L 3.8 N
Acetone µg/L 1,400 N
Benzene µg/L 0.45 C
Bromochloromethane µg/L 8.3 N
Bromodichloromethane µg/L 0.13 C
Bromoform (Tribromomethane) µg/L 9.2 C
Bromomethane (Methyl bromide) µg/L 0.75 N
Carbon disulfide µg/L 81 N
Carbon tetrachloride (Tetrachloromethane) µg/L 0.45 C
Chlorobenzene µg/L 7.8 N
Chloroethane µg/L 2,100 N
Chloroform µg/L 0.22 C
Chloromethane µg/L 19 N
Cyclohexane µg/L 1,300 N
Dibromochloromethane µg/L 0.17 C
Dichlorodifluoromethane µg/L 20 N
Dichloromethane (Methylene chloride) µg/L 11 N
Ethylbenzene µg/L 1.5 C
Ethylene dibromide (1,2-Dibromoethane) µg/L 0.0075 C
Isopropylbenzene (Cumene) µg/L 45 N
Methyl acetate µg/L 2,000 N
Methyl isobutyl ketone (4-Methyl-2-pentanone or 
(MIBK)) µg/L 120 N

Methyl tert-butyl ether (MTBE) µg/L 14 C
Methylcyclohexane 7 µg/L 1,300 N
Styrene µg/L 120 N
Tetrachloroethene (PCE) µg/L 4.1 N
Toluene µg/L 110 N
Total Xylene µg/L 19 N
Trichloroethene (TCE) µg/L 0.28 N
Trichlorofluoromethane (Fluorotrichloromethane) µg/L 110 N
Vinyl acetate µg/L 41 N
Vinyl chloride µg/L 0.019 C

Semivolatile Organic Compounds (SVOCs)
1,2,4,5-Tetrachlorobenzene µg/L 0.17 N
1,4-Dioxane µg/L 0.78 C
2,3,4,6-Tetrachlorophenol µg/L 24 N
2,4,5-Trichlorophenol µg/L 120 N
2,4,6-Trichlorophenol µg/L 1.2 N
2,4-Dichlorophenol µg/L 4.6 N
2,4-Dimethylphenol µg/L 36 N
2,4-Dinitrophenol µg/L 3.9 N



Table 3-10
Surface Water Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 6

June 2017
171037-01.01

Chemical Note Units
USEPA Tap Water RSLs 

(USEPA 2015) USEPA RSL Note
2,4-Dinitrotoluene µg/L 0.24 C
2,6-Dinitrotoluene µg/L 0.048 C
2-Chloronaphthalene µg/L 75 N
2-Chlorophenol µg/L 9.1 N
2-Methylphenol (o-Cresol) µg/L 93 N
2-Nitroaniline µg/L 19 N
2-Nitrophenol 8 µg/L 580 N
3,3'-Dichlorobenzidine µg/L 0.12 C
3-Methylphenol & 4-Methylphenol (m&p-Cresol) µg/L 190 N
3-Nitroaniline 9 µg/L 3.8 C
4-Bromophenyl-phenyl ether µg/L -- --
4-Chloro-3-methylphenol µg/L 140 N
4-Chloroaniline µg/L 0.36 C
4-Chlorophenyl phenyl ether µg/L -- --
4-Nitroaniline µg/L 3.8 C
4-Nitrophenol 8 µg/L 580 N
Acetophenone µg/L 190 N
Atrazine µg/L 0.3 C
Benzaldehyde µg/L 190 N
Biphenyl (1,1'-Biphenyl) µg/L 0.083 N
bis(2-Chloroethoxy)methane µg/L 5.9 N
bis(2-Chloroethyl)ether µg/L 0.014 C
bis(2-Ethylhexyl)phthalate µg/L 5.6 C
Butylbenzyl phthalate µg/L 16 C
Caprolactam µg/L 990 N
Dibenzofuran µg/L 0.79 N
Diethyl phthalate µg/L 1,500 N
Dimethyl phthalate µg/L -- --
Di-n-butyl phthalate µg/L 90 N
Dinitro-o-cresol (4,6-Dinitro-2-methylphenol) µg/L 0.15 N
Di-n-octyl phthalate µg/L 20 N
Hexachlorobutadiene (Hexachloro-1,3-butadiene) µg/L 0.3 C
Hexachlorocyclopentadiene µg/L 3.1 N
Hexachloroethane µg/L 0.69 N
Isophorone µg/L 78 C
Nitrobenzene µg/L 0.14 C
n-Nitrosodi-n-propylamine µg/L 0.011 C
n-Nitrosodiphenylamine µg/L 12 C
Pentachlorophenol µg/L 0.04 C
Phenol µg/L 580 N

Polycyclic Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene µg/L 1.1 C
2-Methylnaphthalene µg/L 3.6 N



Table 3-10
Surface Water Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 4 of 6

June 2017
171037-01.01

Chemical Note Units
USEPA Tap Water RSLs 

(USEPA 2015) USEPA RSL Note
Acenaphthene µg/L 53 N
Acenaphthylene 10 µg/L 53 N
Anthracene µg/L 180 N
Benzo(a)anthracene µg/L 0.034 C
Benzo(a)pyrene µg/L 0.0034 C
Benzo(b)fluoranthene µg/L 0.034 C
Benzo(g,h,i)perylene 11 µg/L 12 N
Benzo(j,k)fluoranthene 12 µg/L 0.065 C
Chrysene µg/L 3.4 C
Dibenzo(a,h)anthracene and 13 µg/L 0.0034 C
Fluoranthene µg/L 80 N
Fluorene µg/L 29 N
Indeno(1,2,3-c,d)pyrene µg/L 0.034 C
Naphthalene µg/L 0.17 C
Phenanthrene 11 µg/L 12 N
Pyrene µg/L 12 N

Pesticides
2,4'-DDD (o,p'-DDD) 14 µg/L 0.031 C
2,4'-DDE (o,p'-DDE) 14 µg/L 0.23 C
2,4'-DDT (o,p'-DDT) 14 µg/L 0.23 C
4,4'-DDD (p,p'-DDD) µg/L 0.031 C
4,4'-DDE (p,p'-DDE) µg/L 0.23 C
4,4'-DDT (p,p'-DDT) µg/L 0.23 C
Aldrin µg/L 0.0046 C
Dieldrin µg/L 0.0017 C
Endosulfan sulfate 15 µg/L 10 N
Endosulfan, alpha- (I) 15 µg/L 10 N
Endosulfan, beta (II) 15 µg/L 10 N
Endrin µg/L 0.23 N
Endrin aldehyde 16 µg/L 0.23 N
Endrin ketone 16 µg/L 0.23 N
Heptachlor µg/L 0.002 C
Heptachlor epoxide µg/L 0.0038 C
Hexachlorobenzene µg/L 0.049 C
Hexachlorocyclohexane (BHC), alpha- µg/L 0.0071 C
Hexachlorocyclohexane (BHC), beta- µg/L 0.025 C
Hexachlorocyclohexane (BHC), delta- 17 µg/L 0.0071 C
Hexachlorocyclohexane (BHC), gamma- (Lindane) µg/L 0.041 C
Methoxychlor µg/L 3.7 n
Mirex µg/L 0.0043 C
Total chlordane 18 µg/L 0.22 C
Toxaphene µg/L 0.015 C



Table 3-10
Surface Water Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 5 of 6

June 2017
171037-01.01

Chemical Note Units
USEPA Tap Water RSLs 

(USEPA 2015) USEPA RSL Note
Herbicides

2,2-Dichloropropionic acid (Dalapon) µg/L 60 N
2,4,5-T (2,4,5-Trichlorophenoxyacetic acid) µg/L 16 N
2,4,5-TP (Silvex) µg/L 11 N
2,4-D (2,4-Dichlorophenoxyacetic acid) µg/L 17 N
2,4-DB (2,4-D derivative) µg/L 12 N
Dicamba µg/L 57 N
Dichlorprop 19 µg/L 17 N
Dinoseb µg/L 1.5 N
Mecoprop (MCPP) µg/L 1.6 N
Mephanac (MCPA) µg/L 0.75 N

Dioxins/Furans
Total dioxin/furan TEQ 2005 (Mammal) 20 ng/L 0.0006 C

Polychlorinated Biphenyls (PCBs)
Total non-dioxin-like PCB congeners 21 ng/L 39 C
Total PCB congener TEQ 2005 (Mammal) 20 ng/L 0.0006 C



Table 3-10
Surface Water Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 6 of 6

June 2017
171037-01.01

Notes:
-- = No SL available
1 = Screening levels apply to total concentrations; values should not be used to screen dissolved data.
2 = Surrogate value based on chromium (VI)
3 = Surrogate value based on lead MCL
4 = Surrogate value based on methyl mercury
5 = Surrogate value based on 1,4-dichlorobenzene
6 = Surrogate value based on 1,3-dichloropropene
7 = Surrogate value based on cyclohexane
8 = Surrogate value based on phenol
9 = Surrogate value based on 4-nitroaniline
10 = Surrogate value based on acenapthene
11 = Surrogate value based on pyrene
12 = Surrogate value based on benzo(j)fluoranthene
13 = Surrogate value based on dibenzo(a,h)anthracene
14 = Surrogate value based on 4,4'-DDX (p,p'-DDX)
15 = Surrogate value based on endosulfan
16 = Surrogate value based on endrin
17 = Surrogate value based on hexachlorocyclohexane (BHC), alpha-
18 = Surrogate value based on technical chlordane
19 = Surrogate value based on 2,4-D
20 = Surrogate value based on 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)
21 = Surrogate value based on Aroclor 1260
C = cancer-based screening level
N = noncancer-based screening level (values are divided by 10)

Acronyms:
µg/L = microgram per liter ng/L = nanogram per liter
DDD = dichlorodiphenyldichloroethane RSL = Regional Screening Level
DDE = dichlorodiphenyldichloroethylene SL = screening level
DDT = dichlorodiphenyltrichloroethane TEQ = toxic equivalence quotient
mg/L = milligram per liter USEPA = U.S. Environmental Protection Agency
MCL = Maximum Contaminant Level

Reference:
USEPA (U.S. Environmental Protection Agency), 2015.  Regional Screening Levels.  January 2015.  Available from: 
http://www.epa.gov/region9/superfund/prg/.



Table 3-11
Biota Tissue Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Chemical Note Units

USEPA
Tissue RSLs 

(USEPA 2015) USEPA RSL Note
Metals

Arsenic, inorganic (III & V) mg/kg 0.0028 C
Cadmium mg/kg 0.15 N
Chromium 1 mg/kg 0.0083 C
Copper mg/kg 6.2 N
Lead mg/kg -- --
Mercury 2 mg/kg 0.015 N
Nickel mg/kg 3.1 N
Selenium mg/kg 0.77 N
Silver mg/kg 0.77 N

Organometallic Compounds
Methyl mercury µg/kg 15 N

Polycyclic Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene µg/kg 140 C
2-Methylnaphthalene µg/kg 620 N
Acenaphthene µg/kg 9,300 N
Acenaphthylene 3 µg/kg 9,300 N
Anthracene µg/kg 46,000 N
Benzo(a)anthracene µg/kg 5.7 C
Benzo(a)pyrene µg/kg 0.57 C
Benzo(b)fluoranthene µg/kg 5.7 C
Benzo(g,h,i)perylene 4 µg/kg 4,600 N
Benzo(j,k)fluoranthene µg/kg 3.5 C
Chrysene µg/kg 570 C
Dibenzo(a,h)anthracene µg/kg 0.57 C
Fluoranthene µg/kg 6,200 N
Fluorene µg/kg 6,200 N
Indeno(1,2,3-c,d)pyrene µg/kg 5.7 C
Naphthalene µg/kg 3,100 N
Phenanthrene 4 µg/kg 4,600 N
Pyrene µg/kg 4,600 N

Pesticides
2,4'-DDD (o,p'-DDD) 5 µg/kg 17 C
2,4'-DDE (o,p'-DDE) 5 µg/kg 12 C
2,4'-DDT (o,p'-DDT) 5 µg/kg 12 C
4,4'-DDD (p,p'-DDD) µg/kg 17 C
4,4'-DDE (p,p'-DDE) µg/kg 12 C
4,4'-DDT (p,p'-DDT) µg/kg 12 C
Aldrin µg/kg 0.24 C
Dieldrin µg/kg 0.26 C
Endosulfan, alpha- (I) 6 µg/kg 930 N



Table 3-11
Biota Tissue Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Chemical Note Units

USEPA
Tissue RSLs 

(USEPA 2015) USEPA RSL Note

Endosulfan, beta- (III) 6 µg/kg 930 N
Endrin µg/kg 46 N
Heptachlor µg/kg 0.92 C
Heptachlor epoxide µg/kg 0.46 C
Hexachlorobenzene µg/kg 2.6 C
Hexachlorocyclohexane (BHC), alpha- µg/kg 0.66 C
Hexachlorocyclohexane (BHC), beta- µg/kg 2.3 C
Hexachlorocyclohexane (BHC), delta- µg/kg 0.66 C
Hexachlorocyclohexane (BHC), gamma- (Lindane) 7 µg/kg 3.8 C
Methoxychlor µg/kg 770 N
Mirex µg/kg 0.23 C
Total chlordane 8 µg/kg 12 C

Dioxins/Furans
Total dioxin/furan TEQ 2005 (Mammal) 9 ng/kg 0.032 C

Polychlorinated Biphenyls (PCBs)
Total PCB non-dioxin-like congeners 10 ng/kg 2,100 C
Total PCB congener TEQ 2005 (Mammal) 9 ng/kg 0.032 C

Notes:
-- = no SL available
1 = Surrogate value based on chromium (VI)
2 = Surrogate value based on methyl mercury
3 = Surrogate value based on acenaphthene
4 = Surrogate value based on pyrene
5 = Surrogate value based on 4,4'-DDX (p,p'-DDX) isomers
6 = Surrogate value based on endosulfan sulfate
7 = Surrogate value based on hexachlorocyclohexane (BHC), alpha-
8 = Surrogate value based on technical chlordane
9 = Surrogate value based on 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)
10 = Surrogate value based on Aroclor 1260
C = cancer-based screening level
N = noncancer-based screening level (values are divided by 10)

Acronyms:
µg/kg = microgram per kilogram ng/kg = nanogram per kilogram
DDD = dichlorodiphenyldichloroethane RSL = Regional Screening Level
DDE = dichlorodiphenyldichloroethylene SL = screening level
DDT = dichlorodiphenyltrichloroethane TEQ = toxic equivalence quotient
mg/kg = milligram per kilogram USEPA = U.S. Environmental Protection Agency

Reference:
USEPA (U.S. Environmental Protection Agency), 2015.  Regional Screening Levels.  June 2015.  Available from: 
http://www.epa.gov/region9/superfund/prg/.



Table 3-12
Ambient Air Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

 Chemical Note Unit

USEPA 
Residential Air RSLs 

(USEPA 2015) USEPA RSL Note
Volatile Organic Compounds (VOCs)

1,1,1-Trichloroethane µg/m3 520 N
1,1,2,2-Tetrachloroethane µg/m3 0.048 C
1,1,2-Trichloroethane µg/m3 0.021 N
1,1,2-Trichlorotrifluoroethane (Freon 113) µg/m3 3,100 N
1,1-Dichloroethane µg/m3 1.8 C
1,1-Dichloroethene µg/m3 21 N
1,2,4-Trichlorobenzene µg/m3 0.21 N
1,2,4-Trimethylbenzene µg/m3 0.73 N
1,2-Dichlorobenzene µg/m3 21 N
1,2-Dichloroethane µg/m3 0.11 C
1,2-Dichloroethene, cis- µg/m3 -- --
1,2-Dichloroethene, trans- µg/m3 -- --
1,2-Dichloropropane µg/m3 0.28 C
1,2-Dichlorotetrafluoroethane (Freon 114) µg/m3 -- --
1,3,5-Trimethylbenzene (mesitylene) µg/m3 -- --
1,3-Butadiene µg/m3 0.094 C
1,3-Dichlorobenzene 1 µg/m3 0.26 --
1,3-Dichloropropene, cis- 2 µg/m3 0.7 C
1,3-Dichloropropene, trans- 2 µg/m3 0.7 C
1,4-Dichlorobenzene µg/m3 0.26 C
Benzene µg/m3 0.36 C
Benzyl chloride µg/m3 0.057 C
Bromodichloromethane µg/m3 0.076 C
Bromoform (tribromomethane) µg/m3 2.6 C
Bromomethane (methyl bromide) µg/m3 0.52 N
Carbon tetrachloride (tetrachloromethane) µg/m3 0.5 C
Chlorobenzene µg/m3 5.2 N
Chloroethane µg/m3 1,000 N
Chloroform µg/m3 0.12 C
Chloromethane µg/m3 9.4 N
Dichlorodifluoromethane µg/m3 10 N
Dichloromethane (methylene chloride) µg/m3 63 N
Ethylbenzene µg/m3 1.1 C
Ethylene dibromide (1,2-dibromoethane) µg/m3 0.0047 C
Hexachlorobutadiene (hexachloro-1,3-butadiene) µg/m3 0.13 C
m,p-Xylene 3 µg/m3 10 N
Methyl tert-butyl ether (MTBE) µg/m3 11 C
o-Xylene µg/m3 10 N
Styrene µg/m3 100 N
Tetrachloroethene (PCE) µg/m3 4.2 N



Table 3-12
Ambient Air Screening Levels

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

 Chemical Note Unit

USEPA 
Residential Air RSLs 

(USEPA 2015) USEPA RSL Note
Toluene µg/m3 520 N
Trichloroethene (TCE) µg/m3 0.21 N
Trichlorofluoromethane (fluorotrichloromethane) µg/m3 73 N
Vinyl chloride µg/m3 0.17 C
Total Xylene µg/m3 10 N

Polychlorinated Biphenyls (PCBs)
Aroclor 1016 µg/m3 0.14 C
Aroclor 1221 µg/m3 0.0049 C
Aroclor 1232 µg/m3 0.0049 C
Aroclor 1242 µg/m3 0.0049 C
Aroclor 1248 µg/m3 0.0049 C
Aroclor 1254 µg/m3 0.0049 C
Aroclor 1260 µg/m3 0.0049 C
Aroclor 12624 µg/m3 0.0049 C
Aroclor 12684 µg/m3 0.0049 C

Notes:
-- = no SL available
1 = Surrogate value based on 1,4-dichlorobenzene
2 = Surrogate value based on 1,3-dichloropropene
3 = Surrogate value based on m-Xylene
4 = Surrogate value based on Aroclor 1260
C = cancer-based screening level
N = noncancer-based screening level (values are divided by 10)

Acronyms:
µg/m3 = microgram per cubic meter
RSL = Regional Screening Level
SL = screening level
USEPA = U.S. Environmental Protection Agency

Reference:
USEPA (U.S. Environmental Protection Agency), 2015.  Regional Screening Levels.  January 2015.  Available from: 
http://www.epa.gov/region9/superfund/prg/.



Table 3-13
Occurrence, Distribution, and Selection of Contaminants of Potential Concern — Surface Sediment in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 6

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Sediment
Exposure Medium: Surface Sediment

Conventional Parameters
57-12-5 Cyanide 366 115 31 0.37 9.68 mg/kg GPEC-SED-5(0.33-0.66)_06/23/10 1.2 – 9.7 2.1 N Yes Max Conc > SL

Metals 
7429-90-5 Aluminum 366 366 100 761 23,900 mg/kg EB036SG-000015-20140602 -- 7,700 N Yes Max Conc > SL
7440-36-0 Antimony 366 366 100 0.078 110 mg/kg MC024SG-000015-20140617 -- 3.1 N Yes Max Conc > SL
7440-38-2 Arsenic 366 366 100 0.924 404 mg/kg NC068SG-000011-20120503 -- 0.67 C Yes Max Conc > SL
7440-39-3 Barium 366 366 100 9.74 679 mg/kg EK016SG-000015-20120425 -- 1,500 N No Max Conc < SL
7440-41-7 Beryllium 366 363 99 0.105 1.87 mg/kg EK052SG-000015-20140618 0.304 – 0.667 16 N No Max Conc < SL
7440-43-9 Cadmium 366 366 100 0.071 252 mg/kg EK002SG-000015-20120425 -- 7 N Yes Max Conc > SL
7440-47-3 Chromium 3 366 366 100 5.01 1,430 mg/kg EK002SG-000015-20120425 -- 0.3 C Yes Max Conc > SL
7440-48-4 Cobalt 366 366 100 0.761 68.9 mg/kg NC068SG-000011-20120503 -- 2.3 N Yes Max Conc > SL
7440-50-8 Copper 366 366 100 11 37,000 mg/kg NC229SG-000015-20140626 -- 310 N Yes Max Conc > SL
7439-92-1 Lead 366 366 100 10.2 3,140 mg/kg NC048SG-000012-20120424 -- 40 N Yes Max Conc > SL
7439-96-5 Manganese 399 399 100 16.5 833 mg/kg DK033SG-000015-20140609 -- 180 N Yes Max Conc > SL
7439-97-6 Mercury 4 366 366 100 0.0563 13.4 mg/kg EB040SG-000015-20140625 -- 0.78 N Yes Max Conc > SL
7440-02-0 Nickel 366 366 100 3.14 4,210 mg/kg GPEC-SED-31(0-0.33)_06/25/10 -- 150 N Yes Max Conc > SL
7782-49-2 Selenium 366 351 96 0.717 52.6 mg/kg MC024SG-000015-20140617 0.309 – 1.51 39 N Yes Max Conc > SL
7440-22-4 Silver 366 366 100 0.214 52.4 mg/kg GPEC-SED-31(0-0.33)_06/25/10 -- 39 N Yes Max Conc > SL
7440-28-0 Thallium 366 364 99 0.022 2.45 mg/kg MC024SG-000015-20140617 0.345 – 0.445 0.078 N Yes Max Conc > SL
7440-31-5 Tin 366 366 100 1.3 245 mg/kg MC005SG-000015-20140808 -- 4,700 N No Max Conc < SL
7440-62-2 Vanadium 366 366 100 5.67 154 mg/kg NC070SG-000013-20120503 -- 39 N Yes Max Conc > SL
7440-66-6 Zinc 366 366 100 30.7 13,900 mg/kg GPEC-SED-31(0-0.33)_06/25/10 -- 2,300 N Yes Max Conc > SL

Organometallic Compounds
22967-92-6 Methyl mercury 249 219 88 0.042 26 µg/kg DK001SG-000015-20140523 0.096 – 2.239 780 N No Max Conc < SL

Volatile Organic Compounds (VOCs)
71-55-6 1,1,1-Trichloroethane 172 0 0 -- -- µg/kg -- 1.5 – 1700 810,000 N No FoD < 5_RL < SL
79-34-5 1,1,2,2-Tetrachloroethane 172 0 0 -- -- µg/kg -- 1.5 – 1700 600 C Uncertain FoD < 5_RL > SL
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) 172 0 0 -- -- µg/kg -- 22 – 14000 4,000,000 N No FoD < 5_RL < SL
79-00-5 1,1,2-Trichloroethane 172 0 0 -- -- µg/kg -- 2.3 – 1700 150 N Uncertain FoD < 5_RL > SL
75-34-3 1,1-Dichloroethane 172 1 0.58 1.1 1.1 µg/kg EK012SG-000015-20120425 2.3 – 1700 3,600 C No FoD < 5_RL < SL
75-35-4 1,1-Dichloroethene 172 0 0 -- -- µg/kg -- 1.5 – 1700 23,000 N No FoD < 5_RL < SL
87-61-6 1,2,3-Trichlorobenzene 170 1 0.59 19 19 µg/kg GPEC-SED-25(0-0.33)_06/25/10 7.6 – 3600 4,900 N No FoD < 5_RL < SL

120-82-1 1,2,4-Trichlorobenzene 170 2 1.18 13 590 µg/kg GPECSED03(0-0.33)_06/21/10 7.6 – 3600 5,800 N No FoD < 5_RL < SL
96-12-8 1,2-Dibromo-3-chloropropane 172 0 0 -- -- µg/kg -- 7.6 – 3600 5.3 C Uncertain FoD < 5_RL > SL
95-50-1 1,2-Dichlorobenzene 172 9 5.2 0.85 180 µg/kg EK002SG-000015-20120425 7.6 – 3600 180,000 N No Max Conc < SL

107-06-2 1,2-Dichloroethane 172 0 0 -- -- µg/kg -- 1.5 – 1700 460 C Uncertain FoD < 5_RL > SL
156-59-2 1,2-Dichloroethene, cis- 172 14 8.1 1 5.6 µg/kg EK021SG-000013-20120508 1.7 – 1700 16,000 N No Max Conc < SL
156-60-5 1,2-Dichloroethene, trans- 172 0 0 -- -- µg/kg -- 2.3 – 1700 160,000 N No FoD < 5_RL < SL
78-87-5 1,2-Dichloropropane 172 0 0 -- -- µg/kg -- 5.3 – 2500 1000 C Uncertain FoD < 5_RL > SL

541-73-1 1,3-Dichlorobenzene 5 172 0 0 -- -- µg/kg -- 7.6 – 3600 2,600 C Uncertain FoD < 5_RL > SL
10061-01-5 1,3-Dichloropropene, cis- 6 170 0 0 -- -- µg/kg -- 1.5 – 1700 1,800 C No FoD < 5_RL < SL
10061-02-6 1,3-Dichloropropene, trans- 6 171 0 0 -- -- µg/kg -- 1.5 – 1700 1,800 C No FoD < 5_RL < SL

106-46-7 1,4-Dichlorobenzene 172 42 24 1 1,200 µg/kg EB009SG-000015-20120508 7.6 – 3600 2,600 C No Max Conc < SL
78-93-3 2-Butanone (MEK) 172 134 78 1.9 1,100 µg/kg EK002SG-000015-20120425 22 – 7200 2,700,000 N No Max Conc < SL

591-78-6 2-Hexanone (Methyl butyl ketone) 172 0 0 -- -- µg/kg -- 15 – 7200 20,000 N No FoD < 5_RL < SL
67-64-1 Acetone 172 138 80 34 2,500 µg/kg EK007SG-000015-20120418 70 – 21000 6,100,000 N No Max Conc < SL

Rationale for Selection or Deletion
Location of Maximum Detected 
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Table 3-13
Occurrence, Distribution, and Selection of Contaminants of Potential Concern — Surface Sediment in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 6

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Sediment
Exposure Medium: Surface Sediment

Rationale for Selection or Deletion
Location of Maximum Detected 

Concentration

Detection 
Frequency 
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Reporting 
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71-43-2 Benzene 172 27 16 0.86 4,200 µg/kg GPECSED17(0-0.33)_06/22/10 1.5 – 1700 1,200 C Yes Max Conc > SL
74-97-5 Bromochloromethane 172 0 0 -- -- µg/kg -- 7.6 – 3600 15,000 N No FoD < 5_RL < SL
75-27-4 Bromodichloromethane 171 0 0 -- -- µg/kg -- 1.5 – 1700 290 C Uncertain FoD < 5_RL > SL
75-25-2 Bromoform (Tribromomethane) 171 0 0 -- -- µg/kg -- 6.1 – 2900 67,000 C No FoD < 5_RL < SL
74-83-9 Bromomethane (Methyl bromide) 172 0 0 -- -- µg/kg -- 3 – 1700 680 N Uncertain FoD < 5_RL > SL
75-15-0 Carbon disulfide 172 141 82 2.8 440 µg/kg EB009SG-000015-20120508 20 – 5800 77,000 N No Max Conc < SL
56-23-5 Carbon tetrachloride (Tetrachloromethane) 172 0 0 -- -- µg/kg -- 1.5 – 1700 650 C Uncertain FoD < 5_RL > SL

108-90-7 Chlorobenzene 172 25 15 1.1 754 µg/kg GPECSED16(0.33-0.66)_06/22/10 1.7 – 1700 28,000 N No Max Conc < SL
75-00-3 Chloroethane 172 0 0 -- -- µg/kg -- 3 – 1700 1,400,000 N No FoD < 5_RL < SL
67-66-3 Chloroform 172 0 0 -- -- µg/kg -- 2.3 – 1700 320 C Uncertain FoD < 5_RL > SL
74-87-3 Chloromethane 172 0 0 -- -- µg/kg -- 7.6 – 3600 11,000 N No FoD < 5_RL < SL

110-82-7 Cyclohexane 172 9 5.2 0.88 776 µg/kg GPEC-SED-19(0.33-0.66)_06/24/10 22 – 14000 650,000 N No Max Conc < SL
124-48-1 Dibromochloromethane 171 0 0 -- -- µg/kg -- 1.5 – 1700 730 C Uncertain FoD < 5_RL > SL
75-71-8 Dichlorodifluoromethane 172 0 0 -- -- µg/kg -- 15 – 7200 8,700 N No FoD < 5_RL < SL
75-09-2 Dichloromethane (Methylene chloride) 172 10 5.8 3.2 5,900 µg/kg EK007SG-000015-20120418 15 – 5800 35,000 N No Max Conc < SL

100-41-4 Ethylbenzene 172 29 17 0.89 9,700 µg/kg GPECSED17(0-0.33)_06/22/10 1.5 – 1700 5,800 C Yes Max Conc > SL
106-93-4 Ethylene dibromide (1,2-Dibromoethane) 172 0 0 -- -- µg/kg -- 6.1 – 2900 36 C Uncertain FoD < 5_RL > SL
98-82-8 Isopropylbenzene (Cumene) 172 39 23 0.83 836 µg/kg GPEC-SED-5(0.33-0.66)_06/23/10 1.7 – 1700 190,000 N No Max Conc < SL
79-20-9 Methyl acetate 172 1 0.58 20,000 20,000 µg/kg EK007SG-000015-20120418 22 – 12000 7,800,000 N No FoD < 5_RL < SL

108-10-1
Methyl isobutyl ketone (4-Methyl-2-pentanone or 
(MIBK))

172 4 2.3 5.8 540 µg/kg EK002SG-000015-20120425 15 – 7200 530,000 N No FoD < 5_RL < SL

1634-04-4 Methyl tert-butyl ether (MTBE) 172 7 4.1 1.2 65 µg/kg EB004SG-000015-20120507 3 – 1700 47,000 C No FoD < 5_RL < SL
108-87-2 Methylcyclohexane 7 172 20 12 0.48 2,558 µg/kg GPEC-SED-19(0.33-0.66)_06/24/10 6.7 – 2900 650,000 N No Max Conc < SL
100-42-5 Styrene 172 0 0 -- -- µg/kg -- 3 – 1700 600,000 N No FoD < 5_RL < SL
127-18-4 Tetrachloroethene (PCE) 172 3 1.7 0.99 36 µg/kg DK008SG-000015-20120420 1.5 – 1700 8,100 N No FoD < 5_RL < SL
108-88-3 Toluene 172 28 16 0.41 8,100 µg/kg GPECSED17(0-0.33)_06/22/10 2.3 – 1700 490,000 N No Max Conc < SL

-- Total Xylene 147 11 7.5 2.75 1,370 µg/kg NC068SG-000011-20120503 -- 58,000 N No Max Conc < SL
79-01-6 Trichloroethene (TCE) 172 3 1.7 2.6 4.6 µg/kg MC006SG-000015-20120507 1.5 – 1700 410 N Yes* USEPA-known carcinogen (Group A)
75-69-4 Trichlorofluoromethane (Fluorotrichloromethane) 172 0 0 -- -- µg/kg -- 7.6 – 3600 73,000 N No FoD < 5_RL < SL

108-05-4 Vinyl acetate 171 0 0 -- -- µg/kg -- 15 – 7200 91,000 N No FoD < 5_RL < SL
75-01-4 Vinyl chloride 172 3 1.7 1.3 3.6 µg/kg EK021SG-000013-20120508 3 – 1700 59 C Yes* USEPA-known carcinogen (Group A)

Semivolatile Organic Compounds (SVOCs)
95-94-3 1,2,4,5-Tetrachlorobenzene 366 0 0 -- -- µg/kg -- 63.1 – 71860 1,800 N Uncertain FoD < 5_RL > SL

123-91-1 1,4-Dioxane 161 0 0 -- -- µg/kg -- 810 – 147000 5,300 C Uncertain FoD < 5_RL > SL
58-90-2 2,3,4,6-Tetrachlorophenol 366 0 0 -- -- µg/kg -- 63.1 – 71860 180,000 N No FoD < 5_RL < SL
95-95-4 2,4,5-Trichlorophenol 366 0 0 -- -- µg/kg -- 63.1 – 71860 620,000 N No FoD < 5_RL < SL
88-06-2 2,4,6-Trichlorophenol 366 0 0 -- -- µg/kg -- 63.1 – 71860 6,200 N Uncertain FoD < 5_RL > SL

120-83-2 2,4-Dichlorophenol 366 0 0 -- -- µg/kg -- 63.1 – 14700 18,000 N No FoD < 5_RL < SL
105-67-9 2,4-Dimethylphenol 349 3 0.86 94 1,200 µg/kg NC230SG-000015-20140626 63.1 – 71860 120,000 N No FoD < 5_RL < SL
51-28-5 2,4-Dinitrophenol 361 0 0 -- -- µg/kg -- 379 – 371000 12,000 N Uncertain FoD < 5_RL > SL

121-14-2 2,4-Dinitrotoluene 366 0 0 -- -- µg/kg -- 63.1 – 71860 1,700 C Uncertain FoD < 5_RL > SL
606-20-2 2,6-Dinitrotoluene 366 0 0 -- -- µg/kg -- 63.1 – 71860 360 C Uncertain FoD < 5_RL > SL
91-58-7 2-Chloronaphthalene 366 0 0 -- -- µg/kg -- 63.1 – 14700 630,000 N No FoD < 5_RL < SL
95-57-8 2-Chlorophenol 366 1 0.27 22.2 22.2 µg/kg NC305SG-000015-20140613 63.1 – 71860 39,000 N Uncertain FoD < 5_RL > SL
95-48-7 2-Methylphenol (o-Cresol) 366 2 0.55 49.0 54.4 µg/kg DK052SG-000015-20141008 63.1 – 71860 310,000 N No FoD < 5_RL < SL

Study Area
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Scenario Timeframe: Current/Future
Medium: Surface Sediment
Exposure Medium: Surface Sediment
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88-74-4 2-Nitroaniline 366 0 0 -- -- µg/kg -- 63.1 – 371000 61,000 N Uncertain FoD < 5_RL > SL
88-75-5 2-Nitrophenol 8 366 0 0 -- -- µg/kg -- 63.1 – 71860 1,800,000 N No FoD < 5_RL < SL
91-94-1 3,3'-Dichlorobenzidine 363 0 0 -- -- µg/kg -- 126 – 71860 1,200 C Uncertain FoD < 5_RL > SL

-- 3-Methylphenol & 4-Methylphenol (m&p-Cresol) 335 215 64 11.4 40,300 µg/kg MC017SG-000015-20140527 112 – 7200 620,000 N No Max Conc < SL
99-09-2 3-Nitroaniline 9 366 0 0 -- -- µg/kg -- 126 – 371000 25,000 N Uncertain FoD < 5_RL > SL

101-55-3 4-Bromophenyl-phenyl ether 366 0 0 -- -- µg/kg -- 63.1 – 71860 -- -- No FoD < 5_No SL
59-50-7 4-Chloro-3-methylphenol 365 0 0 -- -- µg/kg -- 63.1 – 71860 620,000 N No FoD < 5_RL < SL

106-47-8 4-Chloroaniline 365 116 32 25 1,700 µg/kg EK008SG-000015-20120418 83 – 71860 2,700 C No Max Conc < SL
7005-72-3 4-Chlorophenyl phenyl ether 366 0 0 -- -- µg/kg -- 63.1 – 71860 -- -- No FoD < 5_No SL
100-01-6 4-Nitroaniline 366 0 0 -- -- µg/kg -- 379 – 371000 25,000 N Uncertain FoD < 5_RL > SL
100-02-7 4-Nitrophenol 8 363 0 0 -- -- µg/kg -- 1050 – 371000 1,800,000 N No FoD < 5_RL < SL
98-86-2 Acetophenone 366 148 40 22.1 2,700 µg/kg NC055SG-000015-20120430 96.7 – 71860 780,000 N No Max Conc < SL

1912-24-9 Atrazine 366 1 0.27 106 106 µg/kg NC160SG-000015-20140527 63.1 – 71860 2,300 C Uncertain FoD < 5_RL > SL
100-52-7 Benzaldehyde 366 263 72 24.5 3,000 µg/kg EB005SG-000015-20120420 100 – 71860 780,000 N No Max Conc < SL
92-52-4 Biphenyl (1,1'-Biphenyl) 331 214 65 6.8 48,060 µg/kg GPECSED16(0.33-0.66)_06/22/10 440 – 70300 4,700 N Yes Max Conc > SL

111-91-1 bis(2-Chloroethoxy)methane 366 0 0 -- -- µg/kg -- 63.1 – 71860 18,000 N Uncertain FoD < 5_RL > SL
111-44-4 bis(2-Chloroethyl)ether 366 0 0 -- -- µg/kg -- 63.1 – 14700 230 C Uncertain FoD < 5_RL > SL
117-81-7 bis(2-Ethylhexyl)phthalate 366 366 100 124 511,000 µg/kg NC229SG-000015-20140626 -- 38,000 C Yes Max Conc > SL
85-68-7 Butylbenzyl phthalate 366 257 70 32.6 3,420 µg/kg EK066SG-000015-20140620 112 – 71860 280,000 C No Max Conc < SL

105-60-2 Caprolactam 366 16 4.4 378 21,600 µg/kg EK059SG-000015-20140520 126 – 371000 3,100,000 N No FoD < 5_RL < SL
132-64-9 Dibenzofuran 366 225 61 17.7 31,580 µg/kg GPECSED13(0.33-0.66)_06/22/10 112 – 71860 7,200 N Yes Max Conc > SL
84-66-2 Diethyl phthalate 366 11 3 9.59 730 µg/kg EK007SG-000015-20120418 83 – 71860 4,900,000 N No FoD < 5_RL < SL

131-11-3 Dimethyl phthalate 366 19 5.2 25.4 462 µg/kg MC005SG-000015-20140528 63.1 – 71860 -- -- Uncertain FoD > 5_No SL
84-74-2 Di-n-butyl phthalate 366 251 69 15.3 5,200 µg/kg NC170SG-000015-20140604 112 – 71860 620,000 N No Max Conc < SL

534-52-1 Dinitro-o-cresol (4,6-Dinitro-2-methylphenol) 364 0 0 -- -- µg/kg -- 379 – 371000 490 N Uncertain FoD < 5_RL > SL
117-84-0 Di-n-octyl phthalate 366 194 53 37 40,380 µg/kg GPECSED03(0.33-0.66)_06/21/10 126 – 71860 62,000 N No Max Conc < SL
87-68-3 Hexachlorobutadiene (Hexachloro-1,3-butadiene) 366 0 0 -- -- µg/kg -- 63.1 – 14700 6,200 N Uncertain FoD < 5_RL > SL
77-47-4 Hexachlorocyclopentadiene 356 0 0 -- -- µg/kg -- 379 – 71860 37,000 N Uncertain FoD < 5_RL > SL
67-72-1 Hexachloroethane 366 0 0 -- -- µg/kg -- 63.1 – 71860 4,300 N Uncertain FoD < 5_RL > SL
78-59-1 Isophorone 366 3 0.82 1410 30,440 µg/kg GPECSED14(0.33-0.66)_06/22/10 63.1 – 71860 560,000 C No FoD < 5_RL < SL
98-95-3 Nitrobenzene 366 0 0 -- -- µg/kg -- 63.1 – 147000 5,100 C Uncertain FoD < 5_RL > SL

621-64-7 n-Nitrosodi-n-propylamine 366 0 0 -- -- µg/kg -- 63.1 – 14700 76 C Uncertain FoD < 5_RL > SL
86-30-6 n-Nitrosodiphenylamine 365 2 1 25.4 200 µg/kg EB030SG-000015-20140612 63.1 – 71860 110,000 C No FoD < 5_RL < SL
87-86-5 Pentachlorophenol 350 2 0.57 868 1,040 µg/kg DK037SG-000015-20140520 379 – 71860 990 C Uncertain FoD < 5_RL > SL

108-95-2 Phenol 366 114 31 15 3,140 µg/kg WC013SG-000015-20140617 81 – 14700 1,800,000 N No Max Conc < SL
Polycyclic Aromatic Hydrocarbons (PAHs)

90-12-0 1-Methylnaphthalene 335 335 100 22.4 18,500 µg/kg NC068SG-000011-20120503 -- 17,000 C Yes Max Conc > SL
91-57-6 2-Methylnaphthalene 366 361 99 31.5 196,374 µg/kg GPEC-SED-10(0.33-0.66)_06/24/10 6600 – 7500 23,000 N Yes Max Conc > SL
83-32-9 Acenaphthene 366 361 99 15 69,980 µg/kg GPEC-SED-10(0.33-0.66)_06/24/10 6600 – 7500 350,000 N No Max Conc < SL

208-96-8 Acenaphthylene 10 366 366 100 21.3 16,006 µg/kg GPEC-SED-10(0.33-0.66)_06/24/10 -- 350,000 N No Max Conc < SL
120-12-7 Anthracene 366 365 100 98.3 49,778 µg/kg GPEC-SED-10(0.33-0.66)_06/24/10 7,500.00 1,700,000 N No Max Conc < SL
56-55-3 Benzo(a)anthracene 366 360 98 123 62,200 µg/kg NC079SG-000010-20120504 9350 – 26300 150 C Yes Max Conc > SL
50-32-8 Benzo(a)pyrene 366 359 98 199 55,200 µg/kg NC079SG-000010-20120504 7832 – 20864 15 C Yes Max Conc > SL

205-99-2 Benzo(b)fluoranthene 331 324 98 121 30,770 µg/kg GPEC-SED-10(0.33-0.66)_06/24/10 9294 – 24244 150 C Yes Max Conc > SL

Study Area
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191-24-2 Benzo(g,h,i)perylene 11 366 359 98 100 26,000 µg/kg NC079SG-000010-20120504 7634 – 15380 170,000 N No Max Conc < SL

-- Benzo(j,k)fluoranthene 12 300 300 100 139 30,700 µg/kg NC079SG-000010-20120504 -- 410 C Yes Max Conc > SL
218-01-9 Chrysene 366 359 98 139 57,100 µg/kg NC079SG-000010-20120504 7838 – 27940 15,000 C Yes Max Conc > SL

215-58-753-70-3 Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 13 300 300 100 30.4 7,920 µg/kg NC079SG-000010-20120504 -- 15 C Yes Max Conc > SL
206-44-0 Fluoranthene 366 366 100 148 118,000 µg/kg NC082SG-000015-20120712 -- 230,000 N No Max Conc < SL
86-73-7 Fluorene 366 352 96 16.4 48,722 µg/kg GPEC-SED-10(0.33-0.66)_06/24/10 6464 – 10490 230,000 N No Max Conc < SL

193-39-5 Indeno(1,2,3-c,d)pyrene 366 359 98 91.9 26,100 µg/kg NC079SG-000010-20120504 7634 – 14700 150 C Yes Max Conc > SL
91-20-3 Naphthalene 366 358 98 44.1 446,884 µg/kg GPECSED13(0.33-0.66)_06/22/10 6600 – 8000 3,800 C Yes Max Conc > SL
85-01-8 Phenanthrene 11 366 349 95 143 195,086 µg/kg GPEC-SED-10(0.33-0.66)_06/24/10 6600 – 10490 170,000 N Yes Max Conc > SL

129-00-0 Pyrene 366 366 100 308 138,000 µg/kg NC079SG-000010-20120504 -- 170,000 N No Max Conc < SL
Pesticides

53-19-0 2,4'-DDD (o,p'-DDD) 14 365 300 82 0.67 430 µg/kg MC001SG-000010-20120424 0.11 – 111.84 2,200 C No Max Conc < SL
3424-82-6 2,4'-DDE (o,p'-DDE) 15 366 320 87 0.12 140 µg/kg GPEC-SED-31(0-0.33)_06/25/10 0.12 – 123.2 1,600 C No Max Conc < SL
789-02-6 2,4'-DDT (o,p'-DDT) 16 366 63 17 0.036 1,700 µg/kg EK059SG-000015-20140520 0.12 – 123.2 1,900 C No Max Conc < SL
72-54-8 4,4'-DDD (p,p'-DDD) 365 348 95 1.07 1,010 µg/kg DK049SG-000015-20140623 0.897 – 123.2 2,200 C No Max Conc < SL
72-55-9 4,4'-DDE (p,p'-DDE) 366 360 98 0.99 480 µg/kg GPEC-SED-31(0-0.33)_06/25/10 80 – 123.2 1,600 C No Max Conc < SL
50-29-3 4,4'-DDT (p,p'-DDT) 366 244 67 0.94 321 µg/kg GPECSED16(0.33-0.66)_06/22/10 0.157 – 187.4 1,900 C No Max Conc < SL

309-00-2 Aldrin 246 89 36 0.04 162 µg/kg GPECSED16(0.33-0.66)_06/22/10 0.022 – 123.2 31 C Yes Max Conc > SL
60-57-1 Dieldrin 365 304 83 0.2 280 µg/kg GPEC-SED-31(0-0.33)_06/25/10 0.18 – 123.2 33 C Yes Max Conc > SL

1031-07-8 Endosulfan sulfate 365 78 21 0.042 126 µg/kg GPECSED03(0.33-0.66)_06/21/10 0.024 – 123.2 37,000 N No Max Conc < SL
959-98-8 Endosulfan, alpha- (I) 362 27 7.5 0.28 88.2 µg/kg GPEC-SED-10(0.33-0.66)_06/24/10 0.09 – 123.2 37,000 N No Max Conc < SL

33213-65-9 Endosulfan, beta (II) 362 59 16 0.046 11 µg/kg EK015SG-000015-20120425 0.147 – 123.2 37,000 N No Max Conc < SL
72-20-8 Endrin 365 95 26 0.064 350 µg/kg GPEC-SED-31(0-0.33)_06/25/10 0.064 – 114.84 1,800 N No Max Conc < SL

7421-93-4 Endrin aldehyde 17 361 65 18 0.051 5.65 µg/kg EK066SG-000015-20140620 0.052 – 123.2 1,800 N No Max Conc < SL
53494-70-5 Endrin ketone 17 355 69 19 0.25 167 µg/kg GPECSED15(0.33-0.66)_06/22/10 0.049 – 123.2 1,800 N No Max Conc < SL

76-44-8 Heptachlor 364 82 23 0.0252 126 µg/kg GPECSED03(0.33-0.66)_06/21/10 0.0097 – 123.2 120 C Yes Max Conc > SL
1024-57-3 Heptachlor epoxide 366 269 73 0.043 130 µg/kg GPEC-SED-31(0-0.33)_06/25/10 0.0243 – 123.2 59 C Yes Max Conc > SL
118-74-1 Hexachlorobenzene 366 230 63 0.312 151 µg/kg EK066SG-000015-20140620 0.0233 – 14700 330 C No Max Conc < SL
319-84-6 Hexachlorocyclohexane (BHC), alpha- 359 147 41 0.041 69.6 µg/kg GPECSED09(0.33-0.66)_06/21/10 0.0345 – 123.2 85 C No Max Conc < SL
319-85-7 Hexachlorocyclohexane (BHC), beta- 365 131 36 0.0564 151 µg/kg GPEC-SED-10(0.33-0.66)_06/24/10 0.0429 – 123.2 300 C No Max Conc < SL
319-86-8 Hexachlorocyclohexane (BHC), delta- 18 365 92 25 0.025 160 µg/kg GPEC-SED-31(0-0.33)_06/25/10 0.02 – 123.2 85 C Yes Max Conc > SL
58-89-9 Hexachlorocyclohexane (BHC), gamma- (Lindane) 365 51 14 0.054 97.08 µg/kg GPECSED15(0.33-0.66)_06/22/10 0.0395 – 123.2 560 C No Max Conc < SL
72-43-5 Methoxychlor 366 138 38 0.14 338 µg/kg GPECSED03(0.33-0.66)_06/21/10 0.079 – 249.8 31,000 N No Max Conc < SL

2385-85-5 Mirex 365 205 56 0.064 21.3 µg/kg NC150SG-000015-20140625 0.0719 – 123.2 30 C No Max Conc < SL
-- Total Chlordane 19 398 354 89 0.85 4,110 µg/kg GPECSED03(0.33-0.66)_06/21/10 -- 1,800 C Yes Max Conc > SL

8001-35-2 Toxaphene 158 1 0.63 460 460 µg/kg EK013SG-000015-20120425 4.4 – 4996 480 C Uncertain FoD < 5_RL > SL
Herbicides

75-99-0 2,2-Dichloropropionic acid (Dalapon) 161 0 0 -- -- µg/kg -- 130 – 580 180,000 N No FoD < 5_RL < SL
93-76-5 2,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 161 7 4.3 11 23 µg/kg NC064SG-000015-20120503 30 – 130 62,000 N No FoD < 5_RL < SL
93-72-1 2,4,5-TP (Silvex) 161 4 2.5 3.3 26 µg/kg EK002SG-000015-20120425 30 – 130 49,000 N No FoD < 5_RL < SL
94-75-7 2,4-D (2,4-Dichlorophenoxyacetic acid) 161 6 3.7 16 110 µg/kg MC001SG-000010-20120424 120 – 520 69,000 N No FoD < 5_RL < SL
94-82-6 2,4-DB (2,4-D derivative) 161 2 1.2 45 120 µg/kg NC065SG-000013-20120503 120 – 520 49,000 N No FoD < 5_RL < SL

1918-00-9 Dicamba 161 2 1.2 13 40 µg/kg NC064SG-000015-20120503 59 – 260 180,000 N No FoD < 5_RL < SL
120-36-5 Dichlorprop 20 161 39 24 31 440 µg/kg EK002SG-000015-20120425 120 – 520 69,000 N No Max Conc < SL

Study Area
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88-85-7 Dinoseb 160 1 0.63 37 37 µg/kg EK002SG-000015-20120425 18 – 78 6,200 N No FoD < 5_RL < SL
93-65-2 Mecoprop (MCPP) 161 2 1.24 28,000 40,980 µg/kg GPECSED09(0.33-0.66)_06/21/10 12000 – 52000 6,200 N Uncertain FoD < 5_RL > SL
94-74-6 Mephanac (MCPA) 161 4 2.5 7,200 25,806 µg/kg GPECSED16(0.33-0.66)_06/22/10 12000 – 52000 3,100 N Uncertain FoD < 5_RL > SL

Dioxins/Furans
-- Total Dioxin/Furan TEQ 2005 (Mammal) 21 241 241 100 3.57 1,246 ng/kg NC146SG-000015-20140618 -- 4.9 C Yes Max Conc > SL

Polychlorinated Biphenyl (PCB) Congeners
-- Total PCB Congener TEQ 2005 (Mammal) 21 237 217 92 3.42 3,418 ng/kg DK049SG-000015-20140623 -- 4.9 C Yes Max Conc > SL

Total PCB (Aroclor*1.75 and Congener)
-- Total PCB (Aroclor*1.75 and Congener) 22 366 363 99 0.0259 376 mg/kg DK049SG-000015-20140623 -- 0.24 C Yes Max Conc > SL

Study Area



Table 3-13
Occurrence, Distribution, and Selection of Contaminants of Potential Concern — Surface Sediment in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS  6 of 6

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Sediment
Exposure Medium: Surface Sediment

Notes:
1 = The reporting limit range is based on non-detect results.  For chemicals with an FoD of 100%, the reporting limit range is noted as "--" (not applicable) because there are no non-detect results.  
2 = Reporting limits are applicable to individual chemicals only and are not provided for chemical sums.  For chemical sums and totals, the reporting limit range is noted as "--" (not applicable).
3 = SL for chromium VI
4 = SL for methyl mercury
5 = SL for 1,4-dichlorobenzene
6 = SL for 1,3-dichloropropene
7 = SL for cyclohexane
8 = SL for phenol
9 = SL for 4-nitroaniline
10 = SL for acenaphthene
11 = SL for pyrene
12 = SL for benzo(j)fluoranthene
13 = SL for dibenzo(a,h)anthracene
14 = SL for 4,4'-DDD (p,p'-DDD)
15 = SL for 4,4'-DDE (p,p'-DDE)
16 = SL for 4,4'-DDT (p,p'-DDT)
17 = SL for endrin
18 = SL for hexachlorocyclohexane (BHC), alpha-
19 = SL for technical chlordane
20 = SL for 2,4-D (2,4-dichlorophenoxyacetic acid)
21 = SL for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)
22 = SL for Aroclor 1260

FoD < 5% = frequency of detection less than 5%
FoD > 5%_No SL = frequency of detection less than 5% and no screening level
Max Conc > SL = maximum concentration greater than the screening level
Max Conc < SL = maximum concentration less than the screening level

Acronyms:
-- = not applicable HQ = hazard quotient
µg/kg = microgram per kilogram mg/kg = milligram per kilogram
C = cancer N = noncancer
CAS = Chemical Abstracts Service ng/kg = nanogram per kilogram
COPC = contaminant of potential concern RI/FS = Remedial Investigation/Feasibility Study 
DDD = dichlorodiphenyldichloroethane SL = screening level
DDE = dichlorodiphenyldichloroethylene TEQ = toxic equivalence quotient
DDT = dichlorodiphenyltrichloroethane USEPA = U.S. Environmental Protection Agency
EPH = extractable petroleum hydrocarbon VPH = volatile petroleum hydrocarbon
FoD = frequency of detection

* = USEPA-known carcinogens (Group A) were identified as COPCs, but because the FoD was less than 5% and the maximum detected concentrations are below their respective SLs resulting in HQs less than 1, the attributable risks from these 
chemicals are expected to be low.
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57-12-5 Cyanide 362 222 61 0.0010 0.052 mg/L EK006SW-C-20120808 0.005 – 0.01 0.00015 N Yes Max Conc > SL
Metals

7429-90-5 Aluminum 362 214 59 20 1,680 µg/L WC001SW-C-20120507 100 – 700 2,000 N No Max Conc < SL
7440-36-0 Antimony 362 75 21 1.1 90.9 µg/L EK006SW-A-20120322 0.5 – 100 0.78 N Yes Max Conc > SL
7440-38-2 Arsenic 362 333 92 0.3 22.8 µg/L MC008SW-A-20140804 1 – 17.4 0.052 C Yes Max Conc > SL
7440-39-3 Barium 362 362 100 7.0 69.6 µg/L MC008SW-A-20140804 -- 380 N No Max Conc < SL
7440-41-7 Beryllium 362 1 0.3 1.3 1.3 µg/L NC020SW-A-20120930 0.5 – 25 2.5 N Uncertain FoD < 5_RL > SL
7440-43-9 Cadmium 362 14 3.9 0.1 1.1 µg/L NC070SW-C-20120325 0.5 – 25 0.92 N Uncertain FoD < 5_RL > SL
7440-47-3 Chromium 3 362 35 9.7 0.5 10.4 µg/L NC020SW-A-20130106 0.6 – 50 0.035 C Yes Max Conc > SL
7440-48-4 Cobalt 362 15 4.1 0.1 1.1 µg/L WC001SW-C-20120507 2 – 40 0.6 N Uncertain FoD < 5_RL > SL
7440-50-8 Copper 362 237 65 1.0 90.2 µg/L NC070SW-C-20120325 1.8 – 100 80 N Yes Max Conc > SL
7439-92-1 Lead 4 362 77 21 0.5 16.4 µg/L NC070SW-C-20120325 5 – 50 1.5 N Yes Max Conc > SL
7439-96-5 Manganese 362 362 100 14 249 µg/L EK022SW-A-20120208 -- 43 N Yes Max Conc > SL
7439-97-6 Mercury 5 362 360 99 0.00105 0.278 µg/L NC007SW-C-20120805 4E-04 – 4.65E-03 0.2 N Yes Max Conc > SL
7440-02-0 Nickel 362 213 59 0.8 19.3 µg/L NC079SW-C-20121113 0.8 – 50 39 N No Max Conc < SL
7782-49-2 Selenium 362 29 8.0 0.61 3.61 µg/L EK014SW-A-20120710 1.43 – 20 10 N No Max Conc < SL
7440-22-4 Silver 362 3 0.8 1.6 19.2 µg/L EB010SW-A-20121113 0.5 – 25 9.4 N Uncertain FoD < 5_RL > SL
7440-28-0 Thallium 362 18 5.0 0.3 27.8 µg/L DK001SW-C-20121202 0.2 – 100 0.02 N Uncertain FoD < 5_RL > SL
7440-31-5 Tin 362 34 9.4 0.7 15.4 µg/L NC172SW-A-20140520 2.5 – 100 1,200 N No Max Conc < SL
7440-62-2 Vanadium 362 167 46 1 13.9 µg/L EK014SW-A-20130108 5 – 250 8.6 N Yes Max Conc > SL
7440-66-6 Zinc 362 88 24 7.4 62 µg/L NC070SW-C-20120325 50 – 500 600 N No Max Conc < SL

Organometallic Compounds
22967-92-6 Methyl mercury 362 266 73 0.00002 0.00237 µg/L DK011SW-C-20140521 4.8E-05 – 2.86E-04 0.2 N No Max Conc < SL

Volatile Organic Compounds (VOCs)
71-55-6 1,1,1-Trichloroethane 335 2 0.6 0.520 0.66 µg/L EK006SW-A-20120510 0.5 800 N No FoD < 5_RL < SL
79-34-5 1,1,2,2-Tetrachloroethane 335 0 0 -- -- µg/L -- 0.5 0.076 C Uncertain FoD < 5_RL > SL
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) 335 0 0 -- -- µg/L -- 10 5,500 N No FoD < 5_RL < SL
79-00-5 1,1,2-Trichloroethane 335 0 0 -- -- µg/L -- 0.75 0.041 N Uncertain FoD < 5_RL > SL
75-34-3 1,1-Dichloroethane 335 0 0 -- -- µg/L -- 0.75 2.7 C No FoD < 5_RL < SL
75-35-4 1,1-Dichloroethene 335 0 0 -- -- µg/L -- 0.5 28 N No FoD < 5_RL < SL
87-61-6 1,2,3-Trichlorobenzene 335 0 0 -- -- µg/L -- 2.5 0.7 N Uncertain FoD < 5_RL > SL

120-82-1 1,2,4-Trichlorobenzene 335 0 0 -- -- µg/L -- 2.5 0.4 N Uncertain FoD < 5_RL > SL
96-12-8 1,2-Dibromo-3-chloropropane 335 0 0 -- -- µg/L -- 2.5 0.00033 C Uncertain FoD < 5_RL > SL
95-50-1 1,2-Dichlorobenzene 335 2 0.6 0.190 0.24 µg/L NC068SW-A-20121111 2.5 30 N No FoD < 5_RL < SL

107-06-2 1,2-Dichloroethane 335 0 0 -- -- µg/L -- 0.5 0.17 C Uncertain FoD < 5_RL > SL
156-59-2 1,2-Dichloroethene, cis- 335 84 25 0.19 3.8 µg/L MC008SW-A-20120910 0.5 3.6 N Yes Max Conc > SL
156-60-5 1,2-Dichloroethene, trans- 335 0 0 -- -- µg/L -- 0.75 36 N No FoD < 5_RL < SL
78-87-5 1,2-Dichloropropane 335 0 0 -- -- µg/L -- 1.8 0.44 C Uncertain FoD < 5_RL > SL

541-73-1 1,3-Dichlorobenzene 6 335 0 0 -- -- µg/L -- 2.5 0.48 C Uncertain FoD < 5_RL > SL
10061-01-5 1,3-Dichloropropene, cis- 7 335 0 0 -- -- µg/L -- 0.5 0.47 C Uncertain FoD < 5_RL > SL
10061-02-6 1,3-Dichloropropene, trans- 7 335 0 0 -- -- µg/L -- 0.5 0.47 C Uncertain FoD < 5_RL > SL

106-46-7 1,4-Dichlorobenzene 335 2 0.6 0.240 0.3 µg/L EB010SW-A-20120913 2.5 0.48 C Uncertain FoD < 5_RL > SL

Conventional Parameters

Study Area
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78-93-3 2-Butanone (MEK) 335 0 0 -- -- µg/L -- 5 560 N No FoD < 5_RL < SL
591-78-6 2-Hexanone (Methyl butyl ketone) 335 0 0 -- -- µg/L -- 5 3.8 N Uncertain FoD < 5_RL > SL
67-64-1 Acetone 335 130 39 1.4 10 µg/L EK014SW-A-20120807 5 1,400 N No Max Conc < SL
71-43-2 Benzene 335 63 19 0.16 1 µg/L EK014SW-C-20120807 0.5 0.45 C Yes Max Conc > SL
74-97-5 Bromochloromethane 335 0 0 -- -- µg/L -- 2.5 8.3 N No FoD < 5_RL < SL
75-27-4 Bromodichloromethane 335 0 0 -- -- µg/L -- 0.5 0.13 C Uncertain FoD < 5_RL > SL
75-25-2 Bromoform (Tribromomethane) 335 0 0 -- -- µg/L -- 2 9.2 C No FoD < 5_RL < SL
74-83-9 Bromomethane (Methyl bromide) 335 4 1.2 0.260 0.6 µg/L NC068SW-C-20121005 1 0.75 N Uncertain FoD < 5_RL > SL
75-15-0 Carbon disulfide 335 25 7.5 0.3 2.8 µg/L EB010SW-A-20120710 5 81 N No Max Conc < SL
56-23-5 Carbon tetrachloride (Tetrachloromethane) 335 0 0 -- -- µg/L -- 0.5 0.45 C Uncertain FoD < 5_RL > SL

108-90-7 Chlorobenzene 335 6 1.8 0.23 1 µg/L EB010SW-A-20120913 0.5 7.8 N No FoD < 5_RL < SL
75-00-3 Chloroethane 335 0 0 -- -- µg/L -- 1 2,100 N No FoD < 5_RL < SL
67-66-3 Chloroform 335 17 5.1 0.200 0.39 µg/L NC020SW-A-20120604 0.75 0.22 C Yes Max Conc > SL
74-87-3 Chloromethane 335 1 0.3 0.28 0.28 µg/L NC020SW-C-20120708 2.5 19 N No FoD < 5_RL < SL

110-82-7 Cyclohexane 335 0 0 -- -- µg/L -- 10 1,300 N No FoD < 5_RL < SL
124-48-1 Dibromochloromethane 335 0 0 -- -- µg/L -- 0.5 0.17 C Uncertain FoD < 5_RL > SL
75-71-8 Dichlorodifluoromethane 335 0 0 -- -- µg/L -- 5 20 N No FoD < 5_RL < SL
75-09-2 Dichloromethane (Methylene chloride) 335 6 1.8 0.310 0.61 µg/L MC008SW-A-20120806 3 11 N No FoD < 5_RL < SL

100-41-4 Ethylbenzene 335 0 0 -- -- µg/L -- 0.5 1.5 C No FoD < 5_RL < SL
106-93-4 Ethylene dibromide (1,2-Dibromoethane) 335 0 0 -- -- µg/L -- 2 0.0075 C Uncertain FoD < 5_RL > SL
98-82-8 Isopropylbenzene (Cumene) 335 0 0 -- -- µg/L -- 0.5 45 N No FoD < 5_RL < SL
79-20-9 Methyl acetate 335 0 0 -- -- µg/L -- 10 2,000 N No FoD < 5_RL < SL

108-10-1 Methyl isobutyl ketone (4-Methyl-2-pentanone or (MIBK)) 335 0 0 -- -- µg/L -- 5 120 N No FoD < 5_RL < SL
1634-04-4 Methyl tert-butyl ether (MTBE) 335 38 11 0.160 0.6 µg/L EK022SW-A-20121002 1 14 C No Max Conc < SL
108-87-2 Methylcyclohexane 8 335 0 0 -- -- µg/L -- 10 1,300 N No FoD < 5_RL < SL
100-42-5 Styrene 335 0 0 -- -- µg/L -- 1 120 N No FoD < 5_RL < SL
127-18-4 Tetrachloroethene (PCE) 335 23 6.9 0.180 0.73 µg/L MC008SW-A-20120511 0.5 4.1 N No Max Conc < SL
108-88-3 Toluene 335 15 4.5 0.19 0.37 µg/L NC079SW-A-20120910 0.75 110 N No FoD < 5_RL < SL

-- Total Xylene 335 0 0 -- -- µg/L -- 1 19 N No FoD < 5_RL < SL
79-01-6 Trichloroethene (TCE) 335 8 2.4 0.17 2.6 µg/L MC008SW-A-20120910 0.5 0.28 N Yes Max Conc > SL
75-69-4 Trichlorofluoromethane (Fluorotrichloromethane) 335 0 0 -- -- µg/L -- 2.5 110 N No FoD < 5_RL < SL

108-05-4 Vinyl acetate 335 0 0 -- -- µg/L -- 5 41 N No FoD < 5_RL < SL
75-01-4 Vinyl chloride 335 10 3.0 0.190 0.35 µg/L EK022SW-A-20120208 1 0.019 C Yes Max Conc > SL

Semivolatile Organic Compounds (SVOCs)
95-94-3 1,2,4,5-Tetrachlorobenzene 362 0 0 -- -- µg/L -- 0.5 – 1.9 0.17 N Uncertain FoD < 5_RL > SL

123-91-1 1,4-Dioxane 334 0 0 -- -- µg/L -- 1.9 – 3.8 0.78 C Uncertain FoD < 5_RL > SL
108-60-1 2,2'-Oxybis (1-chloropropane) 362 0 0 -- -- µg/L -- 0.19 – 0.543 -- No FoD < 5_No SL
58-90-2 2,3,4,6-Tetrachlorophenol 362 0 0 -- -- µg/L -- 0.5 – 1.9 24 N No FoD < 5_RL < SL
95-95-4 2,4,5-Trichlorophenol 362 0 0 -- -- µg/L -- 0.5 – 1.9 120 N No FoD < 5_RL < SL
88-06-2 2,4,6-Trichlorophenol 362 0 0 -- -- µg/L -- 0.5 – 1.9 1.2 N Uncertain FoD < 5_RL > SL

120-83-2 2,4-Dichlorophenol 362 1 0.3 0.1 0.1 µg/L NC068SW-C-20120711 0.19 – 0.543 4.6 N No FoD < 5_RL < SL
105-67-9 2,4-Dimethylphenol 362 1 0.3 0.25 0.25 µg/L NC070SW-A-20120606 0.94 – 2.17 36 N No FoD < 5_RL < SL
51-28-5 2,4-Dinitrophenol 362 0 0 -- -- µg/L -- 4.7 – 9.6 3.9 N Uncertain FoD < 5_RL > SL

Study Area
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121-14-2 2,4-Dinitrotoluene 362 4 1.1 0.56 1.8 µg/L NC034SW-C-20120507 0.5 – 1.9 0.24 C Uncertain FoD < 5_RL > SL
606-20-2 2,6-Dinitrotoluene 362 1 0.3 2.1 2.1 µg/L NC020SW-C-20120805 0.5 – 1.9 0.048 C Uncertain FoD < 5_RL > SL
91-58-7 2-Chloronaphthalene 362 0 0 -- -- µg/L -- 0.19 – 0.543 75 N No FoD < 5_RL < SL
95-57-8 2-Chlorophenol 362 0 0 -- -- µg/L -- 0.5 – 1.9 9.1 N No FoD < 5_RL < SL
95-48-7 2-Methylphenol (o-Cresol) 362 0 0 -- -- µg/L -- 0.5 – 1.9 93 N No FoD < 5_RL < SL
88-74-4 2-Nitroaniline 362 0 0 -- -- µg/L -- 0.5 – 9.6 19 N No FoD < 5_RL < SL
88-75-5 2-Nitrophenol 9 362 0 0 -- -- µg/L -- 0.5 – 1.9 580 N No FoD < 5_RL < SL
91-94-1 3,3'-Dichlorobenzidine 356 0 0 -- -- µg/L -- 0.5 – 1.9 0.12 C Uncertain FoD < 5_RL > SL

MEPH3_4 3-Methylphenol & 4-Methylphenol (m&p-Cresol) 362 11 3.0 1.1 56.6 µg/L DK011SW-C-20140521 0.5 – 1.1 190 N No FoD < 5_RL < SL
99-09-2 3-Nitroaniline 10 359 0 0 -- -- µg/L -- 0.5 – 9.6 3.8 C Uncertain FoD < 5_RL > SL

101-55-3 4-Bromophenyl-phenyl ether 362 0 0 -- -- µg/L -- 0.5 – 1.9 -- -- No FoD < 5_No SL
59-50-7 4-Chloro-3-methylphenol 362 1 0.3 0.38 0.38 µg/L NC046SW-C-20120603 0.5 – 1.9 140 N No FoD < 5_RL < SL

106-47-8 4-Chloroaniline 362 2 0.6 0.12 0.13 µg/L DK011SW-C-20121004 0.5 – 1.9 0.36 C Uncertain FoD < 5_RL > SL
7005-72-3 4-Chlorophenyl phenyl ether 362 0 0 -- -- µg/L -- 0.5 – 1.9 -- -- No FoD < 5_No SL
100-01-6 4-Nitroaniline 361 0 0 -- -- µg/L -- 0.5 – 9.6 3.8 C Uncertain FoD < 5_RL > SL
100-02-7 4-Nitrophenol 9 362 0 0 -- -- µg/L -- 2.5 – 9.6 580 N No FoD < 5_RL < SL
98-86-2 Acetophenone 362 8 2.2 0.091 0.25 µg/L NC208SW-A-20140522 0.94 – 1.9 190 N No FoD < 5_RL < SL

1912-24-9 Atrazine 362 0 0 -- -- µg/L -- 0.5 – 1.9 0.3 C Uncertain FoD < 5_RL > SL
100-52-7 Benzaldehyde 362 29 8.0 0.16 1 µg/L NC007SW-C-20120506 0.94 – 2.17 190 N No Max Conc < SL
92-52-4 Biphenyl (1,1'-Biphenyl) 362 12 3.3 0.0024 0.041 µg/L EK006SW-C-20120212 0.01 – 1.9 0.083 N Uncertain FoD < 5_RL > SL
85-68-7 Butylbenzyl phthalate 362 107 30 0.134 1.5 µg/L DK011SW-C-20120809 0.5 – 1.9 16 C No Max Conc < SL

105-60-2 Caprolactam 362 3 0.8 1.50 2.1 µg/L WC001SW-C-20121206 2 – 9.6 990 N No FoD < 5_RL < SL
84-74-2 Di-n-butyl phthalate 362 10 2.8 0.120 0.3 µg/L DK011SW-C-20120809 0.5 – 1.9 90 N No FoD < 5_RL < SL

117-84-0 Di-n-octyl phthalate 362 5 1.4 0.083 2.2 µg/L NC079SW-A-20121113 0.94 – 1.9 20 N No FoD < 5_RL < SL
84-66-2 Diethyl phthalate 362 58 16 0.037 1.7 µg/L NC070SW-A-20120509 0.5 – 1.9 1,500 N No Max Conc < SL

131-11-3 Dimethyl phthalate 362 1 0.3 0.0670 0.067 µg/L NC208SW-A-20140522 0.5 – 1.9 -- -- No FoD < 5_No SL
534-52-1 Dinitro-o-cresol (4,6-Dinitro-2-methylphenol) 362 0 0 -- -- µg/L -- 2 – 9.6 0.15 N Uncertain FoD < 5_RL > SL
118-74-1 Hexachlorobenzene 362 2 0.6 0.1 0.19 µg/L NC034SW-C-20121202 0.19 – 0.543 0.049 C Uncertain FoD < 5_RL > SL
87-68-3 Hexachlorobutadiene (Hexachloro-1,3-butadiene) 362 0 0 -- -- µg/L -- 0.19 – 0.543 0.3 C Uncertain FoD < 5_RL > SL
77-47-4 Hexachlorocyclopentadiene 317 0 0 -- -- µg/L -- 0.5 – 1.1 3.1 N No FoD < 5_RL < SL
67-72-1 Hexachloroethane 362 0 0 -- -- µg/L -- 0.5 – 1.9 0.69 N Uncertain FoD < 5_RL > SL
78-59-1 Isophorone 362 0 0 -- -- µg/L -- 0.5 – 1.9 78 C No FoD < 5_RL < SL
98-95-3 Nitrobenzene 362 0 0 -- -- µg/L -- 0.5 – 3.8 0.14 C Uncertain FoD < 5_RL > SL
87-86-5 Pentachlorophenol 362 1 0.3 0.678 0.678 µg/L NC208SW-A-20140522 0.94 – 2.17 0.04 C Uncertain FoD < 5_RL > SL

108-95-2 Phenol 362 8 2.2 0.076 0.7 µg/L EB010SW-A-20120606 0.19 – 0.543 580 N No FoD < 5_RL < SL
111-91-1 bis(2-Chloroethoxy)methane 362 0 0 -- -- µg/L -- 0.5 – 1.9 5.9 N No FoD < 5_RL < SL
111-44-4 bis(2-Chloroethyl)ether 362 0 0 -- -- µg/L -- 0.19 – 0.543 0.014 C Uncertain FoD < 5_RL > SL
117-81-7 bis(2-Ethylhexyl)phthalate 362 56 15 0.091 63 µg/L NC046SW-A-20120930 0.51 – 3.8 5.6 C Yes Max Conc > SL
621-64-7 n-Nitrosodi-n-propylamine 362 1 0.3 2.7 2.7 µg/L NC046SW-A-20120603 0.19 – 0.543 0.011 C Uncertain FoD < 5_RL > SL
86-30-6 n-Nitrosodiphenylamine 362 0 0 -- -- µg/L -- 0.5 – 1.9 12 C No FoD < 5_RL < SL

Polycyclic Aromatic Hydrocarbons (PAHs)
90-12-0 1-Methylnaphthalene 362 193 53 0.002 0.11 µg/L NC070SW-A-20120708 0.01 – 0.0116 1.1 C No Max Conc < SL

Study Area
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91-57-6 2-Methylnaphthalene 362 257 71 0.001 0.129 µg/L NC070SW-A-20120708 0.01 – 0.0116 3.6 N No Max Conc < SL
83-32-9 Acenaphthene 362 308 85 0.001 0.211 µg/L EK022SW-A-20120913 0.01 – 0.0123 53 N No Max Conc < SL

208-96-8 Acenaphthylene 11 362 209 58 0.0022 0.0248 µg/L EK014SW-A-20120807 0.01 – 0.0116 53 N No Max Conc < SL
120-12-7 Anthracene 362 326 90 0.0019 0.0279 µg/L EK014SW-A-20120807 0.01 – 0.0111 180 N No Max Conc < SL
56-55-3 Benzo(a)anthracene 362 248 69 0.0016 0.0555 µg/L NC068SW-C-20120209 0.01 – 0.0116 0.034 C Yes Max Conc > SL
50-32-8 Benzo(a)pyrene 362 135 37 0.0025 0.0463 µg/L NC068SW-C-20120209 0.01 – 0.0125 0.0034 C Yes Max Conc > SL

205-99-2 Benzo(b)fluoranthene 362 338 93 0.0011 0.0399 µg/L NC068SW-C-20120209 0.01 – 0.0151 0.034 C Yes Max Conc > SL
191-24-2 Benzo(g,h,i)perylene 12 362 280 77 0.0017 0.0358 µg/L NC068SW-C-20120209 0.01 – 0.0116 12 N No Max Conc < SL

-- Benzo(j,k)fluoranthene 13 362 238 66 0.0020 0.0365 µg/L NC068SW-C-20120209 0.01 – 0.0116 0.065 C No Max Conc < SL
218-01-9 Chrysene 362 345 95 0.0018 0.0652 µg/L NC068SW-C-20120209 0.01 – 0.0161 3.4 C No Max Conc < SL

215-58-753-70-3 Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 14 362 25 6.9 0.00228 0.0133 µg/L MC008SW-A-20120607 0.01 – 0.0116 0.0034 C Yes Max Conc > SL
132-64-9 Dibenzofuran 362 0 0 -- -- µg/L -- 0.5 – 1.9 0.79 N Uncertain FoD < 5_RL > SL
206-44-0 Fluoranthene 362 349 96 0.003 0.137 µg/L NC068SW-C-20120209 0.0104 – 0.0449 80 N No Max Conc < SL
86-73-7 Fluorene 362 186 51 0.0020 0.06 µg/L EK014SW-A-20120807 0.01 – 0.0116 29 N No Max Conc < SL

193-39-5 Indeno(1,2,3-c,d)pyrene 362 211 58 0.00188 0.0265 µg/L NC068SW-C-20120209 0.01 – 0.0119 0.034 C No Max Conc < SL
91-20-3 Naphthalene 362 267 74 0.002 0.473 µg/L EK022SW-A-20120913 0.01 – 0.0149 0.17 C Yes Max Conc > SL
85-01-8 Phenanthrene 12 362 289 80 0.002 0.218 µg/L EK014SW-A-20120807 0.01 – 0.0133 12 N No Max Conc < SL

129-00-0 Pyrene 362 351 97 0.002 0.156 µg/L EK006SW-C-20120914 0.0156 – 0.0505 12 N No Max Conc < SL
Pesticides

53-19-0 2,4'-DDD (o,p'-DDD) 15 362 108 30 0.00015 0.0023 µg/L MC008SW-A-20140804 0.0005 – 0.013 0.031 C No Max Conc < SL
3424-82-6 2,4'-DDE (o,p'-DDE) 16 362 69 19 0.00014 0.022 µg/L WC001SW-C-20120403 0.0005 – 0.013 0.23 C No Max Conc < SL
789-02-6 2,4'-DDT (o,p'-DDT) 17 362 4 1.1 0.00023 0.0027 µg/L WC001SW-C-20120403 0.0005 – 0.013 0.23 C No FoD < 5_RL < SL
72-54-8 4,4'-DDD (p,p'-DDD) 362 22 6.1 0.00068 0.0134 µg/L NC172SW-C-20140520 0.0005 – 0.013 0.031 C No Max Conc < SL
72-55-9 4,4'-DDE (p,p'-DDE) 362 1 0.3 0.001 0.001 µg/L NC079SW-C-20120402 0.0005 – 0.013 0.23 C No FoD < 5_RL < SL
50-29-3 4,4'-DDT (p,p'-DDT) 362 18 5.0 0.00078 0.0042 µg/L DK011SW-A-20130111 0.0005 – 0.013 0.23 C No FoD < 5_RL < SL

309-00-2 Aldrin 360 7 1.9 0.00090 0.0085 µg/L NC007SW-C-20120909 0.001 – 0.013 0.0046 C Uncertain FoD < 5_RL > SL
60-57-1 Dieldrin 362 3 0.8 0.00059 0.00134 µg/L EK022SW-A-20140519 0.0005 – 0.013 0.0017 C Uncertain FoD < 5_RL > SL

1031-07-8 Endosulfan sulfate 18 362 13 3.6 0.00061 0.0015 µg/L NC172SW-C-20140807 0.0005 – 0.013 10 N No FoD < 5_RL < SL
959-98-8 Endosulfan, alpha- (I) 18 362 0 0 -- -- µg/L -- 0.0005 – 0.013 10 N No FoD < 5_RL < SL

33213-65-9 Endosulfan, beta (II) 18 362 8 2.2 0.00097 0.0034 µg/L DK001SW-C-20120604 0.0005 – 0.013 10 N No FoD < 5_RL < SL
72-20-8 Endrin 362 0 0 -- -- µg/L -- 0.0005 – 0.013 0.23 N No FoD < 5_RL < SL

7421-93-4 Endrin aldehyde 19 354 10 2.8 0.00088 0.01 µg/L NC007SW-C-20120325 0.0005 – 0.013 0.23 N No FoD < 5_RL < SL
53494-70-5 Endrin ketone 19 361 9 2.5 0.0011 0.0052 µg/L MC008SW-A-20130111 0.0005 – 0.013 0.23 N No FoD < 5_RL < SL

76-44-8 Heptachlor 362 14 3.9 0.00095 0.0076 µg/L DK001SW-C-20120604 0.0005 – 0.013 0.002 C Uncertain FoD < 5_RL > SL
1024-57-3 Heptachlor epoxide 362 3 0.8 0.0018 0.0021 µg/L NC020SW-C-20120912 0.0005 – 0.013 0.0038 C Uncertain FoD < 5_RL > SL
319-84-6 Hexachlorocyclohexane (BHC), alpha- 362 10 2.8 0.00071 0.0176 µg/L NC227SW-A-20140521 0.0005 – 0.013 0.0071 C Uncertain FoD < 5_RL > SL
319-85-7 Hexachlorocyclohexane (BHC), beta- 362 20 5.5 0.00098 0.011 µg/L DK001SW-A-20121202 0.0005 – 0.013 0.025 C No Max Conc < SL
319-86-8 Hexachlorocyclohexane (BHC), delta- 20 362 89 25 0.00036 0.012 µg/L MC008SW-A-20120406 0.0005 – 0.013 0.0071 C Yes Max Conc > SL
58-89-9 Hexachlorocyclohexane (BHC), gamma- (Lindane) 362 48 13 0.0006 0.029 µg/L NC020SW-C-20120912 0.0005 – 0.013 0.041 C No Max Conc < SL
72-43-5 Methoxychlor 362 3 0.8 0.0011 0.0015 µg/L NC046SW-A-20120207 0.0024 – 0.025 3.7 N No FoD < 5_RL < SL

2385-85-5 Mirex 362 9 2.5 0.00046 0.0014 µg/L NC007SW-C-20120805 0.0005 – 0.013 0.0043 C Uncertain FoD < 5_RL > SL
-- Total Chlordane 21 362 95 26 0.0022 0.056 µg/L NC070SW-A-20120509 -- 0.22 C No Max Conc < SL

8001-35-2 Toxaphene 335 1 0.3 0.0260 0.026 µg/L NC007SW-C-20120909 0.094 – 1 0.015 C Uncertain FoD < 5_RL > SL
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Herbicides
75-99-0 2,2-Dichloropropionic acid (Dalapon) 332 0 0 -- -- µg/L -- 4.7 – 5.7 60 N No FoD < 5_RL < SL
93-76-5 2,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 333 0 0 -- -- µg/L -- 0.94 – 1.1 16 N No FoD < 5_RL < SL
93-72-1 2,4,5-TP (Silvex) 333 1 0.3 0.1 0.1 µg/L DK011SW-C-20120511 0.94 – 1.1 11 N No FoD < 5_RL < SL
94-75-7 2,4-D (2,4-Dichlorophenoxyacetic acid) 333 0 0 -- -- µg/L -- 3.8 – 4.5 17 N No FoD < 5_RL < SL
94-82-6 2,4-DB (2,4-D derivative) 333 0 0 -- -- µg/L -- 3.8 – 4.5 12 N No FoD < 5_RL < SL

1918-00-9 Dicamba 333 0 0 -- -- µg/L -- 1.9 – 2.3 57 N No FoD < 5_RL < SL
120-36-5 Dichlorprop 22 333 1 0.3 0.720 0.72 µg/L NC070SW-A-20121205 3.8 – 4.5 17 N No FoD < 5_RL < SL
88-85-7 Dinoseb 333 0 0 -- -- µg/L -- 0.85 – 1 1.5 N No FoD < 5_RL < SL
93-65-2 Mecoprop (MCPP) 333 0 0 -- -- µg/L -- 380 – 450 1.6 N Uncertain FoD < 5_RL > SL
94-74-6 Mephanac (MCPA) 333 0 0 -- -- µg/L -- 380 – 450 0.75 N Uncertain FoD < 5_RL > SL

Dioxins/Furans
-- Total Dioxin/Furan TEQ 2005 (Mammal) 23 123 48 39 0.00044 0.00737 ng/L NC046SW-A-20120408 -- 0.0006 C Yes Max Conc > SL

Polychlorinated Biphenyl (PCB) Congeners
-- Total Nondioxin-like PCB Congener 24 123 113 92 2.0 77 ng/L NC070SW-C-20120325 -- 39 C Yes Max Conc > SL
-- Total PCB Congener TEQ 2005 (Mammal) 23 123 12 9.8 0.00010 0.00178 ng/L NC070SW-A-20120815 -- 0.0006 C Yes Max Conc > SL

Study Area
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Notes:
1 = The reporting limit range is based on non-detect results.  For chemicals with an FoD of 100%, the reporting limit range is noted as "--" (not applicable) because there are no non-detect results.  
2 = Reporting limits are applicable to individual chemicals only and are not provided for chemical sums.  For chemical sums and totals, the reporting limit range is noted as "--" (not applicable).
3 = SL for chromium VI
4 = SL for lead MCL
5 = SL for methyl mercury
6 = SL for 1,4-dichlorobenzene
7 = SL for 1,3-dichloropropene
8 = SL for cyclohexane
9 = SL for phenol
10 = SL for 4-nitroaniline
11 = SL for acenaphthene
12 = SL for pyrene
13 = SL for benzo(j)fluoranthene
14 = SL for dibenzo(a,h)anthracene
15 = SL for 4,4'-DDD (p,p'-DDD)
16 = SL for 4,4'-DDE (p,p'-DDE)
17 = SL for 4,4'-DDT (p,p'-DDT)
18 = SL for endosulfan
19 = SL for endrin
20 = SL for hexachlorocyclohexane (BHC), alpha-
21 = SL for technical chlordane 
22 = SL for 2,4-D (2,4-dichlorophenoxyacetic acid)
23 = SL for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)
24 = SL for Aroclor 1260

FoD < 5% = frequency of detection less than 5%
FoD < 5%_ RL > SL = frequency of detection less than 5% and reporting limit greater than the screening level
Max Conc < SL = maximum concentration less than the screening level
Max Conc > SL = maximum concentration greater than the screening level

Acronyms:
µg/L = microgram per liter FoD = frequency of detection
C = cancer mg/L = milligram per liter
CAS = Chemical Abstracts Service N = noncancer
COPC = contaminant of potential concern ng/L = nanogram per liter
DDD = dichlorodiphenyldichloroethane RL = reporting limit
DDE = dichlorodiphenyldichloroethylene SL = screening level
DDT = dichlorodiphenyltrichloroethane TEQ = toxic equivalence quotient
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Metals
-- Arsenic, inorganic (III & V) 10 0 0 -- -- mg/kg -- 0.008 – 0.01 0.0028 C Yes* USEPA-known carcinogen (Group A)

7440-43-9 Cadmium 10 2 20 0.003 0.003 mg/kg FSZ1SB-001F-201406 0.02 – 0.022 0.15 N No Max Conc < SL
7440-47-3 Chromium 3 10 8 80 0.0120 0.051 mg/kg FSZ2SB-001F-201406 0.053 – 0.054 0.0083 C Yes Max Conc > SL
7440-50-8 Copper 10 10 100 0.419 0.504 mg/kg FSZ5SB-001F-201406 -- 6.2 N No Max Conc < SL
7439-92-1 Lead 10 10 100 0.0030 0.043 mg/kg FSZ4BSB-001F-201406 -- -- -- Uncertain FoD > 5_No SL
7439-97-6 Mercury 4 10 10 100 0.046 0.225 mg/kg FSZ3SB-003F-201406 -- 0.015 N Yes Max Conc > SL
7440-02-0 Nickel 10 3 30 0.0470 0.063 mg/kg FSZ4BSB-001F-201406 0.05 – 0.102 3.1 N No Max Conc < SL
7782-49-2 Selenium 10 10 100 0.511 0.89 mg/kg FSZ1SB-001F-201406 -- 0.77 N Yes Max Conc > SL
7440-22-4 Silver 10 0 0 -- -- mg/kg -- 0.05 – 0.055 0.77 N No FoD < 5_RL < SL
7440-66-6 Zinc 10 10 100 4.16 8.56 mg/kg FSZ1SB-001F-201406 -- 46 N No Max Conc < SL

Organometallic Compounds
22967-92-6 Methyl mercury 10 10 100 34.4 248 µg/kg FSZ3SB-003F-201406 -- 15 N Yes Max Conc > SL

Polycyclic Aromatic Hydrocarbons (PAHs)
90-12-0 1-Methylnaphthalene 10 8 80 1.04 2.75 µg/kg FSZ4BSB-001F-201406 7.38 – 7.77 140 C No Max Conc < SL
91-57-6 2-Methylnaphthalene 10 9 90 1.23 2.99 µg/kg FSZ4ASB-001F-201406 7.86 620 N No Max Conc < SL
83-32-9 Acenaphthene 10 10 100 2.16 13.8 µg/kg FSZ5SB-001F-201406 -- 9,300 N No Max Conc < SL

208-96-8 Acenaphthylene 5 10 5 50 1.02 2.52 µg/kg FSZ3SB-001F-201406 7.38 – 8.02 9,300 N No Max Conc < SL
120-12-7 Anthracene 10 5 50 0.97 8.68 µg/kg FSZ3SB-001F-201406 7.02 – 7.86 46,000 N No Max Conc < SL
56-55-3 Benzo(a)anthracene 10 2 20 1.73 3.09 µg/kg FSZ3SB-002F-201406 7.02 – 8.02 5.7 C No Max Conc < SL
50-32-8 Benzo(a)pyrene 10 1 10 2.16 2.16 µg/kg FSZ3SB-002F-201406 7.02 – 8.02 0.57 C Yes Max Conc > SL

205-99-2 Benzo(b)fluoranthene 10 1 10 2.11 2.11 µg/kg FSZ3SB-002F-201406 7.02 – 8.02 5.7 C No Max Conc < SL
191-24-2 Benzo(g,h,i)perylene 6 10 3 30 0.789 1.84 µg/kg FSZ3SB-002F-201406 7.16 – 8.02 4,600 N No Max Conc < SL
207-08-9 Benzo(k)fluoranthene 10 3 30 0.82 2.4 µg/kg FSZ3SB-002F-201406 7.16 – 8.02 57 C No Max Conc < SL
218-01-9 Chrysene 10 6 60 0.927 3.53 µg/kg FSZ3SB-002F-201406 7.16 – 7.86 570 C No Max Conc < SL
53-70-3 Dibenzo(a,h)anthracene 10 3 30 0.646 1.54 µg/kg FSZ3SB-002F-201406 7.16 – 8.02 0.57 C Yes Max Conc > SL

206-44-0 Fluoranthene 10 10 100 1.20 9.13 µg/kg FSZ5SB-001F-201406 -- 6,200 N No Max Conc < SL
86-73-7 Fluorene 10 2 20 4.43 6.66 µg/kg FSZ3SB-001F-201406 7.02 – 8.02 6,200 N No Max Conc < SL

193-39-5 Indeno(1,2,3-c,d)pyrene 10 1 10 2.06 2.06 µg/kg FSZ3SB-002F-201406 7.02 – 8.02 5.7 C No Max Conc < SL
91-20-3 Naphthalene 10 3 30 3.31 3.7 µg/kg FSZ4ASB-001F-201406 7.38 – 8.02 3,100 N No Max Conc < SL
85-01-8 Phenanthrene 6 10 2 20 7.33 10.7 µg/kg FSZ3SB-001F-201406 7.16 – 8.02 4,600 N No Max Conc < SL

129-00-0 Pyrene 10 6 60 1.43 6.25 µg/kg FSZ3SB-001F-201406 7.38 – 8.02 4,600 N No Max Conc < SL

Study Area



Table 3-15a
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – Striped Bass Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: Striped Bass Fillet

Exposure 
Point CAS Number Chemical N

ot
e

Total 
Number of 

Samples

Number of 
Detected 
Samples

Detection 
Frequency 

(%)

Minimum 
Detected 

Concentration 

Maximum 
Detected 

Concentration Units
Location of Maximum 

Detected Concentration

Range of 
Reporting 
Limits1,2

Screening 
Level

Screening 
Toxicity Value COPC Flag Rationale for Selection or Deletion

 

Pesticides
53-19-0 2,4'-DDD (o,p'-DDD) 7 10 3 30 2.1 3.23 µg/kg FSZ4BSB-001F-201406 3.72 – 3.96 17 C No Max Conc < SL

3424-82-6 2,4'-DDE (o,p'-DDE) 8 10 0 0 -- -- µg/kg -- 0.353 – 3.96 12 C No FoD < 5_RL < SL
789-02-6 2,4'-DDT (o,p'-DDT) 9 10 0 0 -- -- µg/kg -- 0.353 – 3.96 12 C No FoD < 5_RL < SL
72-54-8 4,4'-DDD (p,p'-DDD) 10 10 100 4.28 30.4 µg/kg FSZ5SB-001F-201406 -- 17 C Yes Max Conc > SL
72-55-9 4,4'-DDE (p,p'-DDE) 10 10 100 8.5 53.8 µg/kg FSZ5SB-001F-201406 -- 12 C Yes Max Conc > SL
50-29-3 4,4'-DDT (p,p'-DDT) 10 5 50 3.02 4.76 µg/kg FSZ1SB-001F-201406 3.72 – 3.86 12 C No Max Conc < SL

309-00-2 Aldrin 10 0 0 -- -- µg/kg -- 0.353 – 3.96 0.24 C Uncertain FoD < 5_RL > SL
60-57-1 Dieldrin 10 8 80 3.75 11.9 µg/kg FSZ5SB-001F-201406 3.86 – 3.96 0.26 C Yes Max Conc > SL

959-98-8 Endosulfan, alpha- (I) 10 10 0 0 -- -- µg/kg -- 0.353 – 3.96 930 N No FoD < 5_RL < SL
33213-65-9 Endosulfan, beta (II) 10 10 4 40 0.4 21.8 µg/kg FSZ1SB-001F-201406 3.72 – 3.93 930 N No Max Conc < SL

72-20-8 Endrin 10 3 30 0.434 0.78 µg/kg FSZ4BSB-001F-201406 3.72 – 3.96 46 N No Max Conc < SL
76-44-8 Heptachlor 10 0 0 -- -- µg/kg -- 0.353 – 3.96 0.92 C Uncertain FoD < 5_RL > SL

1024-57-3 Heptachlor epoxide 10 0 0 -- -- µg/kg -- 0.707 – 7.92 0.46 C Uncertain FoD < 5_RL > SL
118-74-1 Hexachlorobenzene 10 2 20 1.05 6.88 µg/kg FSZ4ASB-001F-201406 0.745 – 7.92 2.6 C Yes Max Conc > SL
319-84-6 Hexachlorocyclohexane (BHC), alpha- 10 1 10 3.96 3.96 µg/kg FSZ4BSB-001F-201406 0.372 – 3.96 0.66 C Yes Max Conc > SL
319-85-7 Hexachlorocyclohexane (BHC), beta- 10 0 0 -- -- µg/kg -- 0.353 – 3.96 2.3 C Uncertain FoD < 5_RL > SL
319-86-8 Hexachlorocyclohexane (BHC), delta- 11 10 0 0 -- -- µg/kg -- 0.353 – 3.96 0.66 C Uncertain FoD < 5_RL > SL
58-89-9 Hexachlorocyclohexane (BHC), gamma- (Lindane) 10 0 0 -- -- µg/kg -- 0.353 – 3.96 3.8 C Uncertain FoD < 5_RL > SL
72-43-5 Methoxychlor 10 0 0 -- -- µg/kg -- 3.53 – 39.6 770 N No FoD < 5_RL < SL

2385-85-5 Mirex 10 0 0 -- -- µg/kg -- 0.353 – 3.96 0.23 C Uncertain FoD < 5_RL > SL
-- Total Chlordane 12 10 7 70 31.8 68.8 µg/kg FSZ5SB-001F-201406 -- 12 C Yes Max Conc > SL

Dioxins/Furans
-- Total Dioxin/Furan TEQ 2005 (Mammal) 13 10 10 100 0.27 2.14 ng/kg FSZ5SB-001F-201406 -- 0.032 C Yes Max Conc > SL

Polychlorinated Biphenyl (PCB) Congeners
-- Total Nondioxin-like PCB Congener 14 10 10 100 150,777 1,018,801 ng/kg FSZ5SB-001F-201406 -- 2,100 C Yes Max Conc > SL
-- Total PCB Congener TEQ 2005 (Mammal) 13 10 10 100 1.26 8.33 ng/kg FSZ5SB-001F-201406 -- 0.032 C Yes Max Conc > SL

Study Area



Table 3-15a
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – Striped Bass Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS  3 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: Striped Bass Fillet

Notes:
1 = The reporting limit range is based on non-detect results.  For chemicals with an FoD of 100%, the reporting limit range is noted as "--" (not applicable) because there are no non-detect results.  
2 = Reporting limits are applicable to individual chemicals only and are not provided for chemical sums.  For chemical sums and totals, the reporting limit range is noted as "--" (not applicable).
3 = SL for chromium VI
4 = SL for methyl mercury
5 = SL for acenaphthene
6 = SL for pyrene
7 = SL for 4,4'-DDD (p,p'-DDD)
8 = SL for 4,4'-DDE (p,p'-DDE)
9 = SL for 4,4'-DDT (p,p'-DDT)
10 = SL for endosulfan
11 = SL for hexachlorocyclohexane (BHC), alpha-
12 = SL for chlordane (technical)
13 = SL for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)
14 = SL for Aroclor 1260

FoD < 5% = frequency of detection less than 5%
FoD < 5%_ RL > SL = frequency of detection less than 5% and reporting limit greater than the screening level
FoD > 5%_No SL = frequency of detection less than 5% and no screening level
Max Conc < SL = maximum concentration less than the screening level
Max Conc > SL = maximum concentration greater than the screening level

Acronyms:
-- = not applicable
µg/kg = microgram per kilogram
C = cancer
CAS = Chemical Abstracts Service
COPC = contaminant of potential concern
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
mg/kg = milligram per kilogram
N = noncancer
ng/kg = nanogram per kilogram
SL = screening level
TEQ = toxic equivalence quotient

* = USEPA-known carcinogens (Group A) were identified as COPCs, but because the FoD was less than 5% and the maximum detected concentrations are below their respective SLs resulting in HQs less than 1, the attributable risks from these chemicals are expected to be low.



Table 3-15b
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – White Perch Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: White Perch

Exposure 
Point CAS Number Chemical Note

Total Number 
of Samples

Number of 
Detected 
Samples

Detection 
Frequency 

(%)

Minimum 
Detected 

Concentration 

Maximum 
Detected 

Concentration Units
Location of Maximum 

Detected Concentration

Range of 
Reporting 
Limits1,2

Screening 
Level

Screening 
Toxicity Value COPC Flag 

Rationale for Selection or 
Deletion

Metals
-- Arsenic, inorganic (III & V) 7 1 14 0.007 0.007 mg/kg FSZ4bWP-F3-20140904 0.008 – 0.01 0.0028 C Yes Max Conc > SL

7440-43-9 Cadmium 7 4 57 0.002 0.005 mg/kg FSZ3WP-F3-20140806 0.019 – 0.022 0.15 N No Max Conc < SL
7440-47-3 Chromium 3 7 7 100 1.8 15.7 mg/kg FSZ4bWP-F3-20140904 -- 0.0083 C Yes Max Conc > SL
7440-50-8 Copper 7 7 100 0.816 1.61 mg/kg FSZ4bWP-F3-20140904 -- 6.2 N No Max Conc < SL
7439-92-1 Lead 7 7 100 0.007 0.012 mg/kg FSZ3WP-F1-20140806 -- -- -- Uncertain FoD > 5_No SL
7439-97-6 Mercury 4 7 7 100 0.0223 0.0706 mg/kg FSZ3WP-F2-20140806 -- 15 N Yes Max Conc > SL
7440-02-0 Nickel 7 7 100 1.14 9.78 mg/kg FSZ4bWP-F3-20140904 -- 3.1 N Yes Max Conc > SL
7782-49-2 Selenium 7 6 86 0.6 1.55 mg/kg FSZ3WP-F3-20140806 0.737 0.77 N Yes Max Conc > SL
7440-22-4 Silver 7 7 100 0.002 0.007 mg/kg FSZ3WP-F2-20140806 -- 0.77 N No Max Conc < SL
7440-66-6 Zinc 7 7 100 6.13 7.12 mg/kg FSZ3WP-F2-20140806 -- 46 N No Max Conc < SL

Organometallic Compounds
22967-92-6 Methyl mercury 7 7 100 11.5 49.6 µg/kg FSZ3WP-F1-20140806 -- 15 N Yes Max Conc > SL

Polycyclic Aromatic Hydrocarbons (PAHs)
90-12-0 1-Methylnaphthalene 7 6 86 0.994 2.03 µg/kg FSZ3WP-F3-20140806 7.5 140 C No Max Conc < SL
91-57-6 2-Methylnaphthalene 7 3 43 1.32 2.29 µg/kg FSZ3WP-F3-20140806 7.22 – 7.77 620 N No Max Conc < SL
83-32-9 Acenaphthene 7 7 100 6.9 20.8 µg/kg FSZ3WP-F1-20140806 -- 9,300 N No Max Conc < SL

208-96-8 Acenaphthylene 5 7 1 14 1.14 1.14 µg/kg FSZ3WP-F1-20140806 7.22 – 7.92 9,300 N No Max Conc < SL
120-12-7 Anthracene 7 6 86 0.91 2.08 µg/kg FSZ3WP-F1-20140806 7.46 46,000 N No Max Conc < SL
56-55-3 Benzo(a)anthracene 7 0 0 -- -- µg/kg -- 7.22 – 7.92 5.7 C Uncertain FoD < 5_RL > SL
50-32-8 Benzo(a)pyrene 7 0 0 -- -- µg/kg -- 7.22 – 7.92 0.57 C Uncertain FoD < 5_RL > SL

205-99-2 Benzo(b)fluoranthene 7 0 0 -- -- µg/kg -- 7.22 – 7.92 5.7 C Uncertain FoD < 5_RL > SL
191-24-2 Benzo(g,h,i)perylene 6 7 0 0 -- -- µg/kg -- 7.22 – 7.92 4,600 N No FoD < 5_RL < SL
207-08-9 Benzo(k)fluoranthene 7 0 0 -- -- µg/kg -- 7.22 – 7.92 57 C No FoD < 5_RL < SL
218-01-9 Chrysene 7 0 0 -- -- µg/kg -- 7.22 – 7.92 570 C No FoD < 5_RL < SL
53-70-3 Dibenzo(a,h)anthracene 7 0 0 -- -- µg/kg -- 7.22 – 7.92 0.57 C Uncertain FoD < 5_RL > SL

206-44-0 Fluoranthene 7 7 100 2.38 4.8 µg/kg FSZ3WP-F1-20140806 -- 6,200 N No Max Conc < SL
86-73-7 Fluorene 7 7 100 1.77 4.59 µg/kg FSZ3WP-F1-20140806 -- 6,200 N No Max Conc < SL

193-39-5 Indeno(1,2,3-c,d)pyrene 7 0 0 -- -- µg/kg -- 7.22 – 7.92 5.7 C Uncertain FoD < 5_RL > SL
91-20-3 Naphthalene 7 7 100 1.24 11.1 µg/kg FSZ3WP-F3-20140806 -- 3,100 N No Max Conc < SL
85-01-8 Phenanthrene 6 7 1 14 6.74 6.74 µg/kg FSZ3WP-F1-20140806 7.22 – 7.92 4,600 N No Max Conc < SL

129-00-0 Pyrene 7 6 86 1.59 2.04 µg/kg FSZ3WP-F1-20140806 7.46 4,600 N No Max Conc < SL
Pesticides

53-19-0 2,4'-DDD (o,p'-DDD) 7 7 7 100 0.657 1.37 µg/kg FSZ4bWP-F3-20140904 -- 17 C No Max Conc < SL
3424-82-6 2,4'-DDE (o,p'-DDE) 8 7 0 0 -- -- µg/kg -- 0.361 – 0.396 12 C No FoD < 5_RL < SL
789-02-6 2,4'-DDT (o,p'-DDT) 9 7 1 14 0.565 0.565 µg/kg FSZ3WP-F2-20140806 0.373 – 0.396 12 C No Max Conc < SL
72-54-8 4,4'-DDD (p,p'-DDD) 7 7 100 1.98 7.45 µg/kg FSZ4bWP-F3-20140904 -- 17 C No Max Conc < SL
72-55-9 4,4'-DDE (p,p'-DDE) 7 7 100 2.27 8.75 µg/kg FSZ4bWP-F3-20140904 -- 12 C No Max Conc < SL
50-29-3 4,4'-DDT (p,p'-DDT) 7 7 100 0.596 2.24 µg/kg FSZ3WP-F2-20140806 -- 12 C No Max Conc < SL

309-00-2 Aldrin 7 0 0 -- -- µg/kg -- 0.361 – 0.396 0.24 C Uncertain FoD < 5_RL > SL
60-57-1 Dieldrin 7 7 100 2.58 13.5 µg/kg FSZ4bWP-F3-20140904 -- 0.26 C Yes Max Conc > SL

Study Area



Table 3-15b
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – White Perch Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: White Perch

Exposure 
Point CAS Number Chemical Note

Total Number 
of Samples

Number of 
Detected 
Samples

Detection 
Frequency 

(%)

Minimum 
Detected 

Concentration 

Maximum 
Detected 

Concentration Units
Location of Maximum 

Detected Concentration

Range of 
Reporting 
Limits1,2

Screening 
Level

Screening 
Toxicity Value COPC Flag 

Rationale for Selection or 
Deletion

 

959-98-8 Endosulfan, alpha- (I) 10 7 0 0 -- -- µg/kg -- 0.361 – 0.396 930 N No FoD < 5_RL < SL
33213-65-9 Endosulfan, beta (II) 10 7 1 14 0.482 0.482 µg/kg FSZ4bWP-F3-20140904 0.361 – 0.388 930 N No Max Conc < SL

72-20-8 Endrin 7 0 0 -- -- µg/kg -- 0.361 – 0.396 46 N No FoD < 5_RL < SL
76-44-8 Heptachlor 7 0 0 -- -- µg/kg -- 0.361 – 0.396 0.92 C No FoD < 5_RL < SL

1024-57-3 Heptachlor epoxide 7 6 86 2.1 13.3 µg/kg FSZ4bWP-F3-20140904 0.777 0.46 C Yes Max Conc > SL
118-74-1 Hexachlorobenzene 7 0 0 -- -- µg/kg -- 0.722 – 0.792 2.6 C No FoD < 5_RL < SL
319-84-6 Hexachlorocyclohexane (BHC), alpha- 7 0 0 -- -- µg/kg -- 0.361 – 0.396 0.66 C No FoD < 5_RL < SL
319-85-7 Hexachlorocyclohexane (BHC), beta- 7 0 0 -- -- µg/kg -- 0.361 – 0.396 2.3 C No FoD < 5_RL < SL
319-86-8 Hexachlorocyclohexane (BHC), delta- 11 7 0 0 -- -- µg/kg -- 0.361 – 0.396 0.66 C No FoD < 5_RL < SL
58-89-9 Hexachlorocyclohexane (BHC), gamma- (Lindane) 7 0 0 -- -- µg/kg -- 0.361 – 0.396 3.8 C No FoD < 5_RL < SL
72-43-5 Methoxychlor 7 0 0 -- -- µg/kg -- 3.61 – 3.96 770 N No FoD < 5_RL < SL

2385-85-5 Mirex 7 0 0 -- -- µg/kg -- 0.361 – 0.396 0.23 C Uncertain FoD < 5_RL > SL
-- Total Chlordane 12 7 7 100 6.7 32.08 µg/kg FSZ4bWP-F3-20140904 -- 12 C Yes Max Conc > SL

Dioxins/Furans 
-- Total Dioxin/Furan TEQ 2005 (Mammal) 13 7 5 71 1.01 1.61 ng/kg FSZ3WP-F3-20140806 -- 0.032 C Yes Max Conc > SL

Polychlorinated Biphenyl (PCB) Congeners
-- Total Nondioxin-like PCB Congener 14 7 7 100 89,392 522,658 ng/kg FSZ3WP-F2-20140806 -- 2,100 C Yes Max Conc > SL
-- Total PCB Congener TEQ 2005 (Mammal) 13 7 7 100 0.96 8.21 ng/kg FSZ3WP-F2-20140806 -- 0.032 C Yes Max Conc > SL

Study Area



Table 3-15b
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – White Perch Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: White Perch

Notes:
1 = The reporting limit range is based on non-detect results.  For chemicals with an FoD of 100%, the reporting limit range is noted as "--" (not applicable) because there are no non-detect results.  
2 = Reporting limits are applicable to individual chemicals only and are not provided for chemical sums.  For chemical sums and totals, the reporting limit range is noted as "--" (not applicable).
3 = SL for chromium VI
4 = SL for methyl mercury
5 = SL for acenaphthene
6 = SL for pyrene
7 = SL for 4,4'-DDD (p,p'-DDD)
8 = SL for 4,4'-DDE (p,p'-DDE)
9 = SL for 4,4'-DDT (p,p'-DDT)
10 = SL for endosulfan
11 = SL for hexachlorocyclohexane (BHC), alpha-
12 = SL for chlordane (technical)
13 = SL for 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)
14 = SL for Aroclor 1260

FoD < 5% = frequency of detection less than 5%
FoD < 5%_ RL > SL = frequency of detection less than 5% and reporting limit greater than the screening level
FoD > 5%_No SL = frequency of detection less than 5% and no screening level
Max Conc < SL = maximum concentration less than the screening level
Max Conc > SL = maximum concentration greater than the screening level

Acronyms:
-- = not applicable
µg/kg = microgram per kilogram
C = cancer
CAS = Chemical Abstracts Service
COPC = contaminant of potential concern
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
mg/kg = milligram per kilogram
N = noncancer
ng/kg = nanogram per kilogram
SL = screening level
TEQ = toxic equivalence quotient



Table 3-15c
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – Blue Crab Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: Blue Crab Muscle and Hepatopancreas

Exposure 
Point CAS Number Chemical Note

Total Number 
of Samples

Number of 
Detected 
Samples

Detection 
Frequency (%)

Minimum 
Detected 

Concentration 

Maximum 
Detected 

Concentration Units
Location of Maximum Detected 

Concentration
Range of Reporting 

Limits1,2
Screening 

Level
Screening 

Toxicity Value 
COPC 
Flag 

Rationale for Selection 
or Deletion

Metals
-- Arsenic, inorganic (III & V) 10 10 100 0.0137 0.040 mg/kg FSZ3BC-R-001-20140813-HM -- 0.0028 C Yes Max Conc > SL

7440-43-9 Cadmium 10 10 100 0.132 0.339 mg/kg FSZ5BC-R-002-20140814-HM -- 0.15 N Yes Max Conc > SL
7440-47-3 Chromium 3 10 10 100 0.075 0.182 mg/kg FSZ3BC-R-003-20140813-HM -- 0.0083 C Yes Max Conc > SL
7440-50-8 Copper 10 10 100 14.4 23.8 mg/kg FSZ1BC-R-004-20140806-HM -- 6.2 N Yes Max Conc > SL
7439-92-1 Lead 10 10 100 0.074 0.179 mg/kg FSZ4BBC-R-002-20140815-HM -- -- -- Uncertain FoD > 5_No SL
7439-97-6 Mercury 4 10 10 100 0.0152 0.055 mg/kg FSZ2BC-R-003-20140811-HM -- 0.015 N Yes Max Conc > SL
7440-02-0 Nickel 10 10 100 0.17 1.06 mg/kg FSZ1BC-R-004-20140806-HM -- 3.1 N No Max Conc < SL
7782-49-2 Selenium 10 10 100 1.00 1.33 mg/kg FSZ1BC-R-004-20140806-HM -- 0.77 N Yes Max Conc > SL
7440-22-4 Silver 10 10 100 0.28 1.05 mg/kg FSZ2BC-R-003-20140811-HM -- 0.77 N Yes Max Conc > SL
7440-66-6 Zinc 10 10 100 33.8 56.9 mg/kg FSZ1BC-R-003-20140806-HM -- 46 N Yes Max Conc > SL

Organometallic Compounds
22967-92-6 Methyl mercury 10 10 100 11.4 46.2 µg/kg FSZ2BC-R-003-20140811-HM -- 15 N Yes Max Conc > SL

Polycyclic Aromatic Hydrocarbons (PAHs)
90-12-0 1-Methylnaphthalene 10 10 100 2.1 13.1 µg/kg FSZ1BC-R-004-20140806-HM -- 140 C No Max Conc < SL
91-57-6 2-Methylnaphthalene 10 10 100 2.3 10.0 µg/kg FSZ1BC-R-004-20140806-HM -- 620 N No Max Conc < SL
83-32-9 Acenaphthene 10 10 100 9.6 35.2 µg/kg FSZ1BC-R-004-20140806-HM -- 9,300 N No Max Conc < SL

208-96-8 Acenaphthylene 5 10 10 100 2.24 4.72 µg/kg FSZ1BC-R-004-20140806-HM -- 9,300 N No Max Conc < SL
120-12-7 Anthracene 10 10 100 1.4 10.0 µg/kg FSZ3BC-R-003-20140813-HM -- 46,000 N No Max Conc < SL
56-55-3 Benzo(a)anthracene 10 10 100 2.49 5.23 µg/kg FSZ1BC-R-001-20140806-HM -- 5.7 C No Max Conc < SL
50-32-8 Benzo(a)pyrene 10 8 80 2.95 3.80 µg/kg FSZ1BC-R-001-20140806-HM 7.625 – 7.75 0.57 C Yes Max Conc > SL

205-99-2 Benzo(b)fluoranthene 10 7 70 2.79 4.39 µg/kg FSZ1BC-R-001-20140806-HM 7.625 – 7.944 5.7 C No Max Conc < SL
191-24-2 Benzo(g,h,i)perylene 6 10 3 30 1.11 4.88 µg/kg FSZ1BC-R-001-20140806-HM 7.625 – 7.944 4,600 N No Max Conc < SL
207-08-9 Benzo(k)fluoranthene 10 10 100 1.66 4.45 µg/kg FSZ1BC-R-001-20140806-HM -- 57 C No Max Conc < SL
218-01-9 Chrysene 10 10 100 3.37 6.33 µg/kg FSZ1BC-R-003-20140806-HM -- 570 C No Max Conc < SL
53-70-3 Dibenzo(a,h)anthracene 10 2 20 0.77 3.55 µg/kg FSZ1BC-R-001-20140806-HM 7.625 – 8.008 0.57 C Yes Max Conc > SL

206-44-0 Fluoranthene 10 10 100 5.2 12.5 µg/kg FSZ1BC-R-003-20140806-HM -- 6,200 N No Max Conc < SL
86-73-7 Fluorene 10 10 100 1.39 9.33 µg/kg FSZ1BC-R-004-20140806-HM -- 6,200 N No Max Conc < SL

193-39-5 Indeno(1,2,3-c,d)pyrene 10 7 70 2.79 3.97 µg/kg FSZ1BC-R-001-20140806-HM 7.625 – 8.008 5.7 C No Max Conc < SL
91-20-3 Naphthalene 10 10 100 2.1 22.4 µg/kg FSZ1BC-R-004-20140806-HM -- 3,100 N No Max Conc < SL
85-01-8 Phenanthrene 6 10 10 100 3.1 16.5 µg/kg FSZ1BC-R-004-20140806-HM -- 4,600 N No Max Conc < SL

129-00-0 Pyrene 10 10 100 6.5 18.5 µg/kg FSZ1BC-R-003-20140806-HM -- 4,600 N No Max Conc < SL
Pesticides

53-19-0 2,4'-DDD (o,p'-DDD) 7 10 8 80 0.318 0.556 µg/kg FSZ5BC-R-002-20140814-HM 1.390 – 1.499 17 C No Max Conc < SL
3424-82-6 2,4'-DDE (o,p'-DDE) 8 10 0 0 -- -- µg/kg -- 0.381 – 1.499 12 C No FoD < 5_RL < SL
789-02-6 2,4'-DDT (o,p'-DDT) 9 10 0 0 -- -- µg/kg -- 0.381 – 1.499 12 C No FoD < 5_RL < SL
72-54-8 4,4'-DDD (p,p'-DDD) 10 10 100 7.6 19.8 µg/kg FSZ5BC-R-002-20140814-HM -- 17 C Yes Max Conc > SL
72-55-9 4,4'-DDE (p,p'-DDE) 10 10 100 18.7 36.2 µg/kg FSZ5BC-R-002-20140814-HM -- 12 C Yes Max Conc > SL
50-29-3 4,4'-DDT (p,p'-DDT) 10 10 100 1.11 2.05 µg/kg FSZ1BC-R-004-20140806-HM -- 12 C No Max Conc < SL

309-00-2 Aldrin 10 0 0 -- -- µg/kg -- 0.381 – 1.499 0.24 C Uncertain FoD < 5_RL > SL
60-57-1 Dieldrin 10 10 100 4.0 12.6 µg/kg FSZ5BC-R-002-20140814-HM -- 0.26 C Yes Max Conc > SL

959-98-8 Endosulfan, alpha- (I) 10 10 0 0 -- -- µg/kg -- 0.381 – 1.499 930 N No FoD < 5_RL < SL
33213-65-9 Endosulfan, beta (II) 10 10 8 80 0.494 0.795 µg/kg FSZ1BC-R-001-20140806-HM 1.390 – 1.499 930 N No Max Conc < SL

Study Area



Table 3-15c
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – Blue Crab Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: Blue Crab Muscle and Hepatopancreas

Exposure 
Point CAS Number Chemical Note

Total Number 
of Samples

Number of 
Detected 
Samples

Detection 
Frequency (%)

Minimum 
Detected 

Concentration 

Maximum 
Detected 

Concentration Units
Location of Maximum Detected 

Concentration
Range of Reporting 

Limits1,2
Screening 

Level
Screening 

Toxicity Value 
COPC 
Flag 

Rationale for Selection 
or Deletion

 

72-20-8 Endrin 10 0 0 -- -- µg/kg -- 0.381 – 1.499 46 N No FoD < 5_RL < SL
76-44-8 Heptachlor 10 0 0 -- -- µg/kg -- 0.381 – 1.499 0.92 C Uncertain FoD < 5_RL > SL

1024-57-3 Heptachlor epoxide 10 1 10 1.03 1.03 µg/kg FSZ2BC-R-003-20140811-HM 0.763 – 2.998 0.46 C Yes Max Conc > SL
118-74-1 Hexachlorobenzene 10 8 80 0.72 3.68 µg/kg FSZ4ABC-R-002-20140813-HM 2.781 – 2.998 2.6 C Yes Max Conc > SL
319-84-6 Hexachlorocyclohexane (BHC), alpha- 10 3 30 1.98 3.47 µg/kg FSZ3BC-R-003-20140813-HM 0.381 – 0.3974 0.66 C Yes Max Conc > SL
319-85-7 Hexachlorocyclohexane (BHC), beta- 10 0 0 -- -- µg/kg -- 0.381 – 1.499 2.3 C No FoD < 5_RL < SL
319-86-8 Hexachlorocyclohexane (BHC), delta- 11 10 3 30 0.389 0.872 µg/kg FSZ2BC-R-003-20140811-HM 0.381 – 1.499 0.66 C Yes Max Conc > SL
58-89-9 Hexachlorocyclohexane (BHC), gamma- (Lindane) 10 0 0 -- -- µg/kg -- 0.381 – 1.499 3.8 C No FoD < 5_RL < SL
72-43-5 Methoxychlor 10 0 0 -- -- µg/kg -- 3.814 – 14.99 770 N No FoD < 5_RL < SL

2385-85-5 Mirex 10 6 60 0.342 0.467 µg/kg FSZ2BC-R-003-20140811-HM 0.393 – 1.499 0.23 C Yes Max Conc > SL
-- Total Chlordane 12 10 10 100 26.9 58.7 µg/kg FSZ5BC-R-002-20140814-HM -- 12 C Yes Max Conc > SL

Dioxins/Furans
-- Total Dioxin/Furan TEQ 2005 (Mammal) 13 10 3 30 9.2 11.6 ng/kg FSZ1BC-R-004-20140806-HM -- 0.032 C Yes Max Conc > SL

Polychlorinated Biphenyl (PCB) Congeners
-- Total Nondioxin-like PCB Congener 14 10 10 100 372,679 590,526 ng/kg FSZ1BC-R-004-20140806-HM -- 2,100 C Yes Max Conc > SL
-- Total PCB Congener TEQ 2005 (Mammal) 13 10 10 100 19.0 27.6 ng/kg FSZ4BBC-R-002-20140815-HM -- 0.032 C Yes Max Conc > SL

Study Area



Table 3-15c
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – Blue Crab Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS  3 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: Blue Crab Muscle and Hepatopancreas

Notes:
1 = The reporting limit range is based on non-detect results.  For chemicals with an FoD of 100%, the reporting limit range is noted as "--" (not applicable) because there are no non-detect results.  
2 = Reporting limits are applicable to individual chemicals only and are not provided for chemical sums.  For chemical sums and totals, the reporting limit range is noted as "--" (not applicable).
3 = SL for chromium VI
4 = SL for methyl mercury
5 = SL for acenaphthene
6 = SL for pyrene
7 = SL for 4,4'-DDD (p,p'-DDD)
8 = SL for 4,4'-DDE (p,p'-DDE)
9 = SL for 4,4'-DDT (p,p'-DDT)
10 = SL for endosulfan
11 = SL for hexachlorocyclohexane (BHC), alpha-
12 = SL for chlordane (technical)
13 = SL for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)
14 = SL for Aroclor 1260

FoD < 5%_ RL > SL = frequency of detection less than 5% and reporting limit greater than the screening level
FoD < 5% = frequency of detection less than 5%
FoD > 5%_No SL = frequency of detection greater than 5% and no screening level
Max Conc < SL = maximum concentration less than the screening level
Max Conc > SL = maximum concentration greater than the screening level

Acronyms:
-- = not applicable
µg/kg = microgram per kilogram
C = cancer
CAS = Chemical Abstracts Service
COPC = contaminant of potential concern
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
mg/kg = milligram per kilogram
N = noncancer
ng/kg = nanogram per kilogram
SL = screening level
TEQ = toxic equivalence quotient



Table 3-16
Occurrence, Distribution, and Selection of Contaminants of Potential Concern — Ambient Air in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Air
Exposure Medium: Air

Exposure 
Point CAS Number Chemical Notes

Total Number 
of Samples

Number of 
Detected 
Samples

Detection 
Frequency 

(%)

Minimum 
Detected 

Concentration 

Maximum 
Detected 

Concentration Units
Location of Maximum 

Detected Concentration

Range of 
Reporting 
Limits1,2

Screening Level

Screening 
Toxicity 
Value COPC Flag Rationale for Selection or Deletion

Volatile Organic Compounds (VOCs)
71-55-6 1,1,1-Trichloroethane 24 8 33 0.044 0.136 µg/m3 NC088AR-20120618 0.109 520 N No Max Conc < SL
79-34-5 1,1,2,2-Tetrachloroethane 24 0 0 -- -- µg/m3 -- 0.137 0.048 C Uncertain FoD < 5_RL > SL
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) 24 24 100 0.414 0.667 µg/m3 NC094AR-20120618 -- 3,100 N No Max Conc < SL
79-00-5 1,1,2-Trichloroethane 24 0 0 -- -- µg/m3 -- 0.109 0.021 N Uncertain FoD < 5_RL > SL
75-34-3 1,1-Dichloroethane 24 0 0 -- -- µg/m3 -- 0.081 1.8 C No FoD < 5_RL < SL
75-35-4 1,1-Dichloroethene 24 0 0 -- -- µg/m3 -- 0.079 21 N No FoD < 5_RL < SL

120-82-1 1,2,4-Trichlorobenzene 24 0 0 -- -- µg/m3 -- 0.371 0.21 N Uncertain FoD < 5_RL > SL
95-63-6 1,2,4-Trimethylbenzene 24 24 100 0.123 0.983 µg/m3 EK028AR-20120618 -- 0.73 N Yes Max Conc > SL
95-50-1 1,2-Dichlorobenzene 24 0 0 -- -- µg/m3 -- 0.12 21 N No FoD < 5_RL < SL

107-06-2 1,2-Dichloroethane 24 24 100 0.045 0.073 µg/m3 EK026AR-20120618 -- 0.11 C No Max Conc < SL
156-59-2 1,2-Dichloroethene, cis- 24 2 8 0.032 0.079 µg/m3 NC086AR-20120618 0.079 -- -- Uncertain FoD > 5_No SL
156-60-5 1,2-Dichloroethene, trans- 24 0 0 -- -- µg/m3 -- 0.079 -- -- No FoD < 5_No SL
78-87-5 1,2-Dichloropropane 24 0 0 -- -- µg/m3 -- 0.092 0.28 C No FoD < 5_RL < SL
76-14-2 1,2-Dichlorotetrafluoroethane 24 24 100 0.077 0.091 µg/m3 NC094AR-20120618 -- -- -- Uncertain FoD > 5_No SL

108-67-8 1,3,5-Trimethylbenzene (Mesitylene) 24 24 100 0.049 0.27 µg/m3 EK028AR-20120618 -- -- -- Uncertain FoD > 5_No SL
106-99-0 1,3-Butadiene 24 24 100 0.022 0.058 µg/m3 MC009AR-20120618 -- 0.094 C No Max Conc < SL
541-73-1 1,3-Dichlorobenzene 3 24 0 0 -- -- µg/m3 -- 0.12 0.26 C No FoD < 5_RL < SL

10061-01-5 1,3-Dichloropropene, cis- 4 24 0 0 -- -- µg/m3 -- 0.091 0.7 C No FoD < 5_RL < SL
10061-02-6 1,3-Dichloropropene, trans- 4 24 0 0 -- -- µg/m3 -- 0.091 0.7 C No FoD < 5_RL < SL

106-46-7 1,4-Dichlorobenzene 24 23 96 0.054 0.084 µg/m3 EK028AR-20120618 0.12 0.26 C No Max Conc < SL
71-43-2 Benzene 24 24 100 0.169 0.843 µg/m3 NC086AR-20120618 -- 0.36 C Yes Max Conc > SL

100-44-7 Benzyl chloride 24 0 0 -- -- µg/m3 -- 1.04 0.057 C Uncertain FoD < 5_RL > SL
75-27-4 Bromodichloromethane 24 0 0 -- -- µg/m3 -- 0.134 0.076 C Uncertain FoD < 5_RL > SL
75-25-2 Bromoform (Tribromomethane) 24 0 0 -- -- µg/m3 -- 0.207 2.6 C No FoD < 5_RL < SL
74-83-9 Bromomethane (Methyl bromide) 24 24 100 0.031 0.058 µg/m3 NC003AR-20120618 -- 0.52 N No Max Conc < SL
56-23-5 Carbon tetrachloride (Tetrachloromethane) 24 24 100 0.465 0.522 µg/m3 NC091AR-20120618 -- 0.47 C Yes Max Conc > SL

108-90-7 Chlorobenzene 24 0 0 -- -- µg/m3 -- 0.092 5.2 N No FoD < 5_RL < SL
75-00-3 Chloroethane 24 19 79 0.019 0.158 µg/m3 NC003AR-20120618 0.053 1,000 N No Max Conc < SL
67-66-3 Chloroform 24 24 100 0.073 0.884 µg/m3 NC089AR-20120618 -- 0.12 C Yes Max Conc > SL
74-87-3 Chloromethane 24 24 100 0.535 3.32 µg/m3 EK024AR-20120618 -- 9.4 N No Max Conc < SL
75-71-8 Dichlorodifluoromethane 24 24 100 1.150 1.87 µg/m3 NC087AR-20120618 -- 10 N No Max Conc < SL
75-09-2 Dichloromethane (Methylene chloride) 24 24 100 0.914 7.12 µg/m3 EK028AR-20120618 -- 63 N No Max Conc < SL

100-41-4 Ethylbenzene 24 24 100 0.113 1.21 µg/m3 NC086AR-20120618 -- 1.1 C Yes Max Conc > SL
106-93-4 Ethylene dibromide (1,2-Dibromoethane) 24 0 0 -- -- µg/m3 -- 0.154 0.0047 C Uncertain FoD < 5_RL > SL
87-68-3 Hexachlorobutadiene (Hexachloro-1,3-butadiene) 24 0 0 -- -- µg/m3 -- 0.533 0.13 C Uncertain FoD < 5_RL > SL

1634-04-4 Methyl tert-butyl ether (MTBE) 24 1 4 0.022 0.022 µg/m3 EB013AR-20120618 0.072 11 C No FoD < 5_RL < SL
100-42-5 Styrene 24 23 96 0.043 0.251 µg/m3 EK028AR-20120618 0.085 100 N No Max Conc < SL
127-18-4 Tetrachloroethene (PCE) 24 24 100 0.149 106 µg/m3 NC086AR-20120618 -- 4.2 N Yes Max Conc > SL
108-88-3 Toluene 24 24 100 0.852 9.84 µg/m3 NC086AR-20120618 -- 520 N No Max Conc < SL

tXylene_KM_RL Total Xylene 24 24 100 0.530 2.48 µg/m3 NC086AR-20120618 -- 10 N No Max Conc < SL
79-01-6 Trichloroethene (TCE) 24 9 38 0.043 1.64 µg/m3 NC086AR-20120618 0.107 0.21 N Yes Max Conc > SL
75-69-4 Trichlorofluoromethane (Fluorotrichloromethane) 24 24 100 1.100 2.11 µg/m3 NC087AR-20120618 -- 73 N No Max Conc < SL
75-01-4 Vinyl chloride 24 0 0 -- -- µg/m3 -- 0.051 0.17 C Yes* USEPA-known carcinogen (Group A)

Study Area



Table 3-16
Occurrence, Distribution, and Selection of Contaminants of Potential Concern — Ambient Air in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Air
Exposure Medium: Air

Exposure 
Point CAS Number Chemical Notes

Total Number 
of Samples

Number of 
Detected 
Samples

Detection 
Frequency 

(%)

Minimum 
Detected 

Concentration 

Maximum 
Detected 

Concentration Units
Location of Maximum 

Detected Concentration

Range of 
Reporting 
Limits1,2

Screening Level

Screening 
Toxicity 
Value COPC Flag Rationale for Selection or Deletion

 

179601-23-1 m,p-Xylene 5 24 24 100 0.365 1.82 µg/m3 NC086AR-20120618 -- 10 N No Max Conc < SL
95-47-6 o-Xylene 24 24 100 0.165 0.66 µg/m3 NC086AR-20120618 -- 10 N No Max Conc < SL

Polychlorinated Biphenyl (PCB) Aroclors
12674-11-2 Aroclor 1016 23 0 0 -- -- µg/m3 -- 0.0042 0.14 C No FoD < 5_RL < SL
11104-28-2 Aroclor 1221 23 0 0 -- -- µg/m3 -- 0.0139 0.0049 C Uncertain FoD < 5_RL > SL
11141-16-5 Aroclor 1232 23 0 0 -- -- µg/m3 -- 0.0042 0.0049 C No FoD < 5_RL < SL
53469-21-9 Aroclor 1242 23 2 9 0.0051 0.0102 µg/m3 NC087AR-20120618 0.0028 0.0049 C Yes Max Conc > SL
12672-29-6 Aroclor 1248 23 0 0 -- -- µg/m3 -- 0.0028 0.0049 C No FoD < 5_RL < SL
11097-69-1 Aroclor 1254 23 0 0 -- -- µg/m3 -- 0.0028 0.0049 C No FoD < 5_RL < SL
11096-82-5 Aroclor 1260 23 0 0 -- -- µg/m3 -- 0.0028 0.0049 C No FoD < 5_RL < SL
37324-23-5 Aroclor 1262 6 23 0 0 -- -- µg/m3 -- 0.0028 0.0049 C No FoD < 5_RL < SL
11100-14-4 Aroclor 1268 6 23 0 0 -- -- µg/m3 -- 0.0028 0.0049 C No FoD < 5_RL < SL

Notes:
1 = The reporting limit range is based on non-detect results.  For chemicals with an FoD of 100%, the reporting limit range is noted as "--" (not applicable) because there are no non-detect results.  
2 = Reporting limits are applicable to individual chemicals only and are not provided for chemical sums.  For chemical sums and totals, the reporting limit range is noted as "--" (not applicable).
3 = SL for 1,4-dichlorobenzene
4 = SL for 1,3-dichloropropene
5 = SL for m-xylene
6 = SL for Aroclor 1260

FoD < 5%_ RL > SL = frequency of detection less than 5% and reporting limit greater than the screening level
FoD < 5% = frequency of detection less than 5%
FoD > 5%_No SL = frequency of detection greater than 5% and no screening level
Max Conc < SL = maximum concentration less than the screening level
Max Conc > SL = maximum concentration greater than the screening level

Acronyms:
-- = not applicable
µg/m3 = microgram per meter cubed
C = cancer
CAS = Chemical Abstracts Service
COPC = contaminant of potential concern
FoD = frequency of detection
N = noncancer
RL = reporting limit
SL = screening level
USEPA = U.S. Environmental Protection Agency

* = USEPA-known carcinogens (Group A) were identified as preliminary COPCs, but because the FoD was less than 5% and the maximum detected concentrations are below their respective SLs resulting in HQs less than 1, the attributable risks from these chemicals are expected to be low.

Study Area



Table 4-1
Exposure Pathways

(RAGS – Part D, Table 1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 5

June 2017
171037-01.01

Scenario 
Timeframe Medium

Exposure 
Medium

Exposure 
Point

Receptor 
Population Receptor Age Exposure Route

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

Incidental ingestion Qualitative
Dermal contact Quantitative

Inhalation of vapors Quantitative
Incidental ingestion Qualitative

Dermal contact Quantitative
Inhalation of vapors Quantitative
Incidental ingestion Quantitative

Dermal contact Quantitative
Inhalation of vapors Quantitative
Incidental ingestion Quantitative

Dermal contact Quantitative
Inhalation of vapors Quantitative
Incidental ingestion Quantitative

Dermal contact Quantitative
Inhalation of vapors Quantitative
Incidental ingestion Quantitative

Dermal contact Quantitative
Inhalation of vapors Quantitative
Incidental ingestion Excluded

Dermal contact  Excluded
Inhalation of vapors Quantitative
Incidental ingestion Excluded

Dermal contact Excluded
Inhalation of vapors Quantitative
Incidental ingestion Excluded

Dermal contact Excluded
Inhalation of vapors Quantitative
Incidental ingestion Excluded

Dermal contact Excluded
Inhalation of vapors Quantitative

Incidental ingestion Quantitative

Dermal contact Quantitative

Inhalation of vapors Quantitative

Incidental ingestion Quantitative

Dermal contact Quantitative

Inhalation of vapors Quantitative

Current/
Future

Surface 
Water

Surface 
Water 

Surface 
Water 

Adult
(>18 years old)

Recreational 
Boaters

Adult
(>18 years old)

Adolescent
(7 to 18 years 

old)

Recreational 
Anglers/Crabbers 

Dockside Workers

Landside Workers

Shoreline 
Recreational Users 

Dockside workers (workers engaged in routine maintenance and repair activities along bulkheads and other shoreline structures) may 
incidentally ingest or come into direct contact with surface water while engaged in occupational activities.  Dermal contact is expected to 
occur to the head, forearms, and hands of dockside workers.  Inhalation of vapors from surface water (via transfer to air) by dockside 
workers may occur if volatiles are present.  It is assumed that on-water workers' (workers on barges, tug boats, and other commercial 
vessels) exposures will be less than that for dockside workers.  

Swimmers/Bathers

Recreational anglers and crabbers may come into direct contact with surface water while engaged in fishing and crabbing activities, 
which are limited to bulkheads.  Dermal contact is expected to be limited to arms and hands as the anglers reach into the water to 
retrieve gear or fish/crabs from the creek.  Ingestion of surface water during fishing and crabbing activities is expected to be infrequent 
and limited in duration.  Children (0 to 6 years old) are assumed to not typically accompany adolescent and adult anglers and crabbers 
due to safety concerns.  Inhalation of vapors from surface water (via transfer to air) by recreational anglers and crabbers may occur if 
volatiles are present.
Boaters may incidentally ingest or come into direct contact with surface water while engaged in recreational boating, canoeing, and 
kayaking activities.  Dermal contact is expected to occur to the head, arms, hands, legs, and feet of boaters.  Exposures to surface water 
by boaters are associated with splash and spray created while paddling and water draining down the shaft of paddles while boating.  
Older children and adolescents (7 to 18 years old) may also participate in recreational boating activities.  Children (0 to 6 years old) are 
assumed to not typically accompany adolescent and adult boaters due to safety concerns.  Inhalation of vapors from surface water (via 
transfer to air) by recreational boaters may occur if volatiles are present. 

Shoreline recreational users are not expected to come into direct contact or incidentally ingest surface water while visiting access areas 
during recreational activities other than boating, angling/crabbing, or swimming.  Shoreline recreational activities include walking, 
jogging, and bicycling along shoreline paths and walkways, sitting at benches along the shoreline, and other passive recreational 
activities.  There is very limited access to the waterfront of Newtown Creek, and there are physical and regulatory restrictions that limit 
exposures to surface waters of the creek.  Inhalation of vapors from surface water (via transfer to air) by shoreline recreational users 
may occur if volatiles are present.

Landside workers are workers at upland facilities located adjacent to Newtown Creek.  These workers do not come in contact with 
Newtown Creek surface water but may inhale surface water vapors if such vapors are found to be transported to upland areas where 
such exposures may occur.

Swimming and bathing activities are considered full immersion (primary contact) activities that are infrequent and of short duration 
within the Study Area.  USEPA has stated that swimming occurs at night and has been observed at the Manhattan Avenue Park and a 
boat with transients moored in English Kills.  USEPA has observed adult transients bathing at Manhattan Avenue Park.  Dermal contact is 
expected to occur to the entire body.  Inhalation of vapors from surface water (via transfer to air) by swimmers/bathers may occur if 
volatiles are present.

Adult
(>18 years old)

Adolescent
(7 to 18 years 

old)

Adult
(>18 years old)

Adolescent
(7 to 18 years 

old)

Adult
(>18 years old)

Adolescent
(7 to 18 years 

old)
Child

(0 to 6 years 
old)

Adult
(>18 years old)

General 
Construction 

Worker

Adult
(>18 years old)

General construction workers are engaged in short-term, one-time construction type of activities.  These workers may incidentally ingest 
or come into direct contact with surface water while engaged in occupational activities.  Dermal contact is expected to occur to the head, 
forearms, and hands of general construction workers.  Inhalation of vapors from surface water (via transfer to air) by general 
construction workers may occur if volatiles are present.  It is assumed that on-water workers' (workers on barges, tug boats, and other 
commercial vessels) exposures will be less than that for general construction workers.  



Table 4-1
Exposure Pathways

(RAGS – Part D, Table 1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 5

June 2017
171037-01.01

Scenario 
Timeframe Medium

Exposure 
Medium

Exposure 
Point

Receptor 
Population Receptor Age Exposure Route

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

  
 

 
 

 
 

                   
                         

                      
                       
                       

  

  

Incidental ingestion Qualitative

Dermal contact Quantitative

Inhalation of vapors Quantitative

Incidental ingestion Qualitative
Dermal contact Qualitative

Inhalation of vapors Qualitative
Incidental ingestion Quantitative

Dermal contact Quantitative
Inhalation of vapors Qualitative
Incidental ingestion Quantitative

Dermal contact Quantitative
Inhalation of vapors Qualitative
Incidental ingestion Quantitative

Dermal contact Quantitative
Inhalation of vapors Qualitative
Incidental ingestion Quantitative

Dermal contact Quantitative

Inhalation of vapors Qualitative
Incidental ingestion Qualitative

Dermal contact Excluded
Inhalation of vapors Quantitative  
Incidental ingestion Qualitative

Dermal contact Excluded
Inhalation of vapors Quantitative   
Incidental ingestion Qualitative

Dermal contact Qualitative
Inhalation of vapors Quantitative  
Incidental ingestion Qualitative

Dermal contact Qualitative
Inhalation of vapors Quantitative
Incidental ingestion Excluded

Dermal contact Excluded
Inhalation of vapors Quantitative
Incidental ingestion  Excluded

Dermal contact Excluded
Inhalation of vapors Quantitative

Surface 
Water

Surface 
Water 

Surface 
Water 

Nearshore 
Sediment

Nearshore 
Sediment

Sediment

Current/
Future

Adult
(>18 years old)

Multiple ages

Occupational 
Worker

Adult
(>18 years old)

Adolescent
(7 to 18 years 

old)

Trespassers/ 
Homeless

Overflow 
Water

Overflow 
Water

Residents

Sailboat users are transient visitors to sailboats moored to bulkheads by the Anchor QEA field facility and are only present part-time.  
Sailboat users may have dermal contact with surface water from waves splashing into the boats.  Incidental ingestion of surface water is 
expected to be infrequent and limited in duration while entering, exiting, or being present on their boats.  Dermal contact is expected to 
include head, arms, hands, legs and feet.  Inhalation of vapors from surface water (via transfer to air) by sailboat users may occur if 
volatiles are present.
Exposure to surface waters of Newtown Creek by trespassers/homeless is expected to be infrequent and of very limited duration.  There 
is very limited access to Newtown Creek for trespassers/homeless because of existing security controls at facilities adjacent to 
Newtown Creek.

 Adult
(>18 years old) Swimmers and bathers are not expected to contact or ingest sediments as they enter or exit from the water or while they swim.  There 

are no exposed sediments or beaches at the locations where swimming and bathing activities have been observed.  Inhalation of vapors 
from sediments (via transfer to surface water and then to air) by swimmers/bathers may occur if volatiles are present.

Adolescent
(7 to 18 years 

old)

Sailboat Users
Adult

(>18 years old)

Adult
(>18 years old)

Child
(0 to 6 years 

old)
Occupational workers engaged in upland occupational/industrial activities may incidentally ingest or come into direct contact with 
overflow surface water during flooding events or during cleanup activities following flooding events.  Dermal contact is expected to occur 
to the head, forearms, lower legs, and hands.  Overflow flooding events are expected to be infrequent and of limited duration.  
Inhalation of vapors from floodwaters (via transfer to air) is expected to be infrequent and limited in duration.

Recreational anglers and crabbers are not expected to contact sediments as they fish/crab from bulkheads or boats, and the ingestion of 
sediment is assumed to be infrequent and of limited duration.  There are no exposed sediments or beaches where recreational angling or 
crabbing can occur.  Children (0 to 6 years old) are assumed to not typically accompany adolescent and adult anglers and crabbers due to 
safety concerns.  Inhalation of vapors from sediments (via transfer to surface water and then to air) by recreational anglers and crabbers 
may occur if volatiles are present.

Boaters are expected to infrequently come into direct contact with or incidentally ingest sediments while engaged in recreational 
boating, canoeing, and kayaking activities.  All public canoe/kayak launches in Newtown Creek only allow access to the creek via ladders 
or floating docks that lead directly to the water, and exposures to sediment while boarding or disembarking their boats is limited.  Older 
children and adolescents (7 to 18 years old) may also participate in recreational boating activities.  Inhalation of vapors from sediments 
(via transfer to surface water and then to air) by recreational boaters may occur if volatiles are present.

Recreational 
Boaters Adolescent

(7 to 18 years 
old)

Residents may incidentally ingest or come into direct contact with overflow surface water during flooding events or during cleanup 
activities following flooding events.  Dermal contact is expected to occur to the head, arms, hands, and lower legs of residents.  Overflow 
flooding events are expected to be infrequent and of limited duration.  Inhalation of vapors from floodwaters (via transfer to air) is 
expected to be infrequent and limited in duration.

Adult
(>18 years old)

Adolescent
(7 to 18 years 

old)

Recreational 
Anglers/Crabbers 

Swimmers/Bathers



Table 4-1
Exposure Pathways

(RAGS – Part D, Table 1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 5

June 2017
171037-01.01

Scenario 
Timeframe Medium

Exposure 
Medium

Exposure 
Point

Receptor 
Population Receptor Age Exposure Route

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

  
 

 
 

 
 

                   
                         

                      
                       
                       

  

  

Incidental ingestion Excluded
Dermal contact  Excluded

Inhalation of vapors Quantitative
Incidental ingestion Excluded

Dermal contact Excluded
Inhalation of vapors Quantitative
Incidental ingestion Excluded

Dermal contact Excluded
Inhalation of vapors Quantitative
Incidental ingestion Excluded

Dermal contact Excluded
Inhalation of vapors Quantitative

Incidental ingestion Quantitative

Dermal contact Quantitative

Inhalation of vapors Quantitative

Incidental ingestion Quantitative

Dermal contact Quantitative

Inhalation of vapors Quantitative

Incidental ingestion Quantitative

Dermal contact Quantitative

Inhalation of vapors Quantitative
Incidental ingestion Qualitative

Dermal contact Qualitative
Inhalation of vapors Qualitative
Incidental ingestion Quantitative

Dermal contact Quantitative
Inhalation of vapors Qualitative
Incidental ingestion Quantitative

Dermal contact Quantitative
Inhalation of vapors Qualitative
Incidental ingestion Quantitative

Dermal contact Quantitative
Inhalation of vapors Qualitative

Overflow 
Sediment

Overflow 
Sediment

Sediment

Nearshore 
Sediment

Nearshore 
Sediment

General 
Construction 

Workers

Adult
(>18 years old)

Current/
Future

Child
(0 to 6 years 

old)

General construction workers are engaged in short-term, one-time construction type of activities.  These workers may incidentally ingest 
or come into direct contact with intertidal, nearshore sediments while engaged in occupational activities.  Dermal contact is expected to 
occur to the head, forearms, and hands of general construction workers.  Inhalation of vapors from sediments (via transfer to surface 
water and then to air) by general construction workers may occur if volatiles are present.  It is assumed that on-water workers' (workers 
on barges, tug boats, and other commercial vessels) exposures will be less than that for general construction workers.  
Sailboat users are transient visitors to sailboats moored to bulkheads by the Anchor QEA field facility and are only present part-time.  
Sailboat users may come into dermal contact with the soil/fill material while entering or exiting their boats.  Dermal contact is expected 
to be limited to the head, forearms, and hands.  Sailboat users may incidentally ingest soil/fill material behind the bulkhead while 
entering, exiting, or being present on their boats.  Inhalation of vapors from sediments (via transfer to surface water and then to air) by 

Residents may incidentally ingest or come into direct contact with overflow surface sediment during flooding events or during cleanup 
activities following flooding events.  Dermal contact is expected to occur to the head, arms, hands, and lower legs of residents.  Overflow 
flooding events are expected to be infrequent and of limited duration.  Inhalation of vapors from floodwaters (via transfer to air) is 
expected to be infrequent and limited in duration.

Adolescent
(7 to 18 years 

old)
Child

(0 to 6 years 
old)

Dockside Workers

Landside Workers
Landside workers are workers at upland facilities located adjacent to Newtown Creek.  These workers do not come in contact with 
Newtown Creek sediments but may inhale vapors from sediment (via transfer to surface water and then to air) if such vapors are found 
to be transported to upland areas where such exposures may occur.

Adult
(>18 years old)

Shoreline 
Recreational Users 

Adolescent
(7 to 18 years 

old)

Dockside workers (workers engaged in routine maintenance and repair activities along bulkheads and other shoreline structures) may 
incidentally ingest or come into direct contact with intertidal, nearshore sediments while engaged in occupational activities.  Dermal 
contact is expected to occur to the head, forearms, and hands of dockside workers.  Inhalation of vapors from sediments (via transfer to 
surface water and then to air) by dockside workers may occur if volatiles are present.  It is assumed that on-water workers' (workers on 
barges, tug boats, and other commercial vessels) exposures will be less than that for dockside workers.  

Adult
(>18 years old)

Shoreline recreational users are not expected to incidentally ingest or come into direct contact with sediment while visiting public access 
areas during recreational activities other than boating and angling/crabbing.  Shoreline recreational activities include walking, jogging, 
and bicycling along shoreline paths and walkways, sitting at benches along the shoreline, and other passive recreational activities.  There 
is very limited access to the waterfront of Newtown Creek, and there are physical and regulatory restrictions that limit exposures to 
sediments of the creek.  Inhalation of vapors from sediments (via transfer to surface water and then to air) by shoreline recreational 
users may occur if volatiles are present.

Adult
(>18 years old)

Sailboat Users
Adult

(>18 years old)

Residents

Adult
(>18 years old)

Exposure to sediments of Newtown Creek by trespassers/homeless is expected to be infrequent and of very limited duration.  There is 
very limited access to Newtown Creek because of existing security controls at facilities adjacent to Newtown Creek.

Multiple ages
Trespassers/ 

Homeless



Table 4-1
Exposure Pathways

(RAGS – Part D, Table 1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 4 of 5

June 2017
171037-01.01

Scenario 
Timeframe Medium

Exposure 
Medium

Exposure 
Point

Receptor 
Population Receptor Age Exposure Route

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

  
 

 
 

 
 

                   
                         

                      
                       
                       

  

  
Incidental ingestion Quantitative

Dermal contact Quantitative

Inhalation of vapors Qualitative

Adult
(>18 years old)

Ingestion Quantitative

Adolescent
(7 to 18 years 

old)
Ingestion Quantitative

Child
(0 to 6 years 

old)
Ingestion Quantitative

Trespassers/ 
Homeless

Multiple ages Ingestion Qualitative
Angling by trespassers/homeless is expected to be infrequent and of very limited duration.  There is very limited access to 
Newtown Creek because of existing security controls at facilities adjacent to Newtown Creek.

Adult
(>18 years old)

Ingestion Quantitative

Adolescent
(7 to 18 years 

old)
Ingestion Quantitative

Child
(0 to 6 years 

old)
Ingestion Quantitative

Trespassers/ 
Homeless

Multiple ages Ingestion Qualitative
Crabbing by trespassers/homeless is expected to be infrequent and of very limited duration.  There is very limited access to 
Newtown Creek because of existing security controls at facilities adjacent to Newtown Creek.

Sediment

Current/
Future

Overflow 
Sediment

Overflow 
Sediment

Shellfish 
Tissue

Resident 
Shellfish 
Tissue

Resident 
Fish Tissue

Fish Fillets

Surface 
Water and 
Sediment

Occupational 
Worker

Adult
(>18 years old)

Occupational workers engaged in upland occupational/industrial activities may incidentally ingest or come into direct contact with 
overflow sediment during flooding events or during cleanup activities following flooding events.  Dermal contact is expected to occur to 
the head, forearms, lower legs, and hands.  Overflow flooding events are expected to be infrequent and of limited duration.  Inhalation of 
vapors from floodwaters (via transfer to air) is expected to be infrequent and limited in duration.

Recreational 
Crabber

Recreational Angler

Recreational crabbers may ingest resident crab tissue that has accumulated chemicals from site sediment and water.  Recreational 
crabbing opportunities within the Study Area are severely restricted by the limited public access available.  All age classes are included 
because crabs caught by adults and adolescents may be shared with younger children within a household.

Recreational anglers may ingest resident fish tissue that have accumulated chemicals from site sediment and water.  Recreational angling 
opportunities within the Study Area are severely restricted by the limited public access available.  All age classes are included because 
fish caught by adults and adolescents may be shared with younger children within a household.  
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Exposure Pathways
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June 2017
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Scenario 
Timeframe Medium

Exposure 
Medium

Exposure 
Point

Receptor 
Population Receptor Age Exposure Route

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

  
 

 
 

 
 

                   
                         

                      
                       
                       

  

  

Incidental ingestion Qualitative
Dermal contact Quantitative

Inhalation of vapors Quantitative
Incidental ingestion Qualitative

Dermal contact Quantitative
Inhalation of vapors Quantitative

Incidental ingestion Quantitative

Dermal contact Quantitative

Inhalation of vapors Quantitative

Incidental ingestion Quantitative
Dermal contact Quantitative

Inhalation of vapors Quantitative
Incidental ingestion Quantitative

Dermal contact Quantitative
Inhalation of vapors Quantitative
Incidental ingestion Quantitative

Dermal contact Quantitative

Inhalation of vapors Quantitative

Note:
USEPA = U.S. Environmental Protection Agency

Surface 
Water 

Surface 
Water 

Sediment
Nearshore 
Sediment

Nearshore 
Sediment

Recreational users may come into direct contact with and incidentally ingest sediment while visiting the Plank Road access area.  Dermal 
contact is expected to be limited to the head, forearms, hands, lower legs, and feet.  Inhalation of vapors from surface water (via transfer 
to air) by shoreline recreational users may occur if volatiles are present.

Adolescent
(7 to 18 years 

old)

Plank Road Area 
Recreational User

Adult
(>18 years old) Recreational users may come into direct contact with surface water while visiting the Plank Road access area.  Incidental ingestion of 

surface water while visiting the Plank Road access area during recreational activities is expected to be infrequent and limited in duration.  
Dermal contact is expected to be limited to the head, forearms, hands, lower legs, and feet.  Inhalation of vapors from surface water (via 
transfer to air) by shoreline recreational users may occur if volatiles are present.

Adolescent
(7 to 18 years 

old)

Adult
(>18 years old)

Construction workers may incidentally ingest or come into direct contact with intertidal, nearshore sediments while constructing the 
Hunter's Point South residential area canoe/kayak launch.  Dermal contact is expected to occur to the head, forearms, and hands of 
construction workers.  Inhalation of vapors from sediments (via transfer to surface water and then to air) by construction workers may 
occur if volatiles are present.  

Hunter's Point 
Construction

Adult
(>18 years old)

Future 

Surface 
Water

Plank Road Area 
Recreational User

Adult
(>18 years old)

Construction workers may incidentally ingest or come into direct contact with surface water while constructing the Hunter's Point South 
residential area canoe/kayak launch.  Dermal contact is expected to occur to the head, forearms, and hands of construction workers.  
Inhalation of vapors from surface water (via transfer to surface water and then to air) by construction workers may occur if volatiles are 
present. 

Hunter's Point 
Construction



Table 4-2
Exposure Point Concentration Summary – Surface Sediment in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Surface Sediment

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

Conventional Parameters
Cyanide mg/kg 366 115 0.83 9.68 Nonparametric 95% KM (% Bootstrap) UCL 0.931 8.3E-01    9.3E-01

Metals 
Aluminum mg/kg 366 366 11,220 23,900 Nonparametric 95% Chebyshev (Mean, Sd) UCL 12,178 1.1E+04    1.2E+04
Antimony mg/kg 366 366 5.41 110 Nonparametric 95% Chebyshev (Mean, Sd) UCL 7.21 5.4E+00    7.2E+00
Arsenic mg/kg 366 366 28 404 Nonparametric 95% Chebyshev (Mean, Sd) UCL 37.9 2.8E+01    3.8E+01
Cadmium mg/kg 366 366 19.6 252 Nonparametric 95% Chebyshev (Mean, Sd) UCL 26.8 2.0E+01    2.7E+01
Chromium mg/kg 366 366 179 1,430 Nonparametric 95% Chebyshev (Mean, Sd) UCL 223 1.8E+02    2.2E+02
Cobalt mg/kg 366 366 12.5 68.9 Nonparametric 95% Chebyshev (Mean, Sd) UCL 14.3 1.3E+01    1.4E+01
Copper mg/kg 366 366 1,232 37,000 Nonparametric 95% Chebyshev (Mean, Sd) UCL 1,889 1.2E+03    1.9E+03
Lead mg/kg 366 366 460 3,140 Nonparametric 95% Chebyshev (Mean, Sd) UCL 541 4.6E+02    5.4E+02
Manganese mg/kg 399 399 283 833 Nonparametric 95% Chebyshev (Mean, Sd) UCL 314 2.8E+02    3.1E+02
Mercury mg/kg 366 366 1.81 13.4 Nonparametric 95% Chebyshev (Mean, Sd) UCL 2.18 1.8E+00    2.2E+00
Nickel mg/kg 366 366 184 4,210 Nonparametric 95% Chebyshev (Mean, Sd) UCL 268 1.8E+02    2.7E+02
Selenium mg/kg 366 351 3.82 52.6 Nonparametric 95% KM (BCA) UCL 4.24 3.8E+00    4.2E+00
Silver mg/kg 366 366 8.33 52.4 Nonparametric 95% Chebyshev (Mean, Sd) UCL 10.1 8.3E+00    1.0E+01
Thallium mg/kg 366 364 0.346 2.45 Nonparametric 95% KM (BCA) UCL 0.367 3.5E-01    3.7E-01
Vanadium mg/kg 366 366 49.8 154 Normal 95% Modified-t UCL 51.8 5.0E+01    5.2E+01
Zinc mg/kg 366 366 1,454 13,900 Nonparametric 95% Chebyshev(Mean, Sd) UCL 1,831 1.5E+03    1.8E+03

Volatile Organics
Benzene μg/kg 172 27 89.9 4,200 Nonparametric 97.5% KM (Chebyshev) UCL 280 9.0E+01    2.8E+02
Ethylbenzene μg/kg 172 29 271 9,700 Gamma 95% Approximate Gamma KM-UCL 491 2.7E+02    4.9E+02
Trichloroethene (TCE) μg/kg 172 3 3.57 4.6 -- -- -- 3.6E+00    4.6E+00
Vinyl chloride μg/kg 172 3 2.17 3.6 -- -- -- 2.2E+00    3.6E+00

Semivolatile Organic Compounds (SVOCs)
Biphenyl (1,1'-Biphenyl) μg/kg 331 214 447 21,405 Nonparametric 95% KM (Chebyshev) UCL 688 4.5E+02    6.9E+02
bis(2-Ethylhexyl)phthalate μg/kg 366 366 43,805 511,000 Nonparametric 95% Chebyshev (Mean, Sd) UCL 58,067 4.4E+04    5.8E+04
Dibenzofuran μg/kg 366 225 509 22,000 Nonparametric 95% KM (Chebyshev) UCL 663 5.1E+02    6.6E+02

Polycyclic Aromatic Hydrocarbon (PAHs)
1-Methylnaphthalene μg/kg 335 335 503 18,500 Nonparametric 95% Chebyshev (Mean, Sd) UCL 878 5.0E+02    8.8E+02
2-Methylnaphthalene μg/kg 366 361 2,223 196,373 Nonparametric 95% KM (Chebyshev) UCL 5,242 2.2E+03    5.2E+03
Benzo(a)anthracene μg/kg 366 360 4,835 62,200 Nonparametric 95% KM (BCA) UCL 5,412 4.8E+03    5.4E+03
Benzo(a)pyrene μg/kg 366 359 4,638 55,200 Nonparametric 95% KM (BCA) UCL 5,065 4.6E+03    5.1E+03
Benzo(b)fluoranthene μg/kg 331 324 4,614 30,769 Nonparametric 95% KM (Chebyshev) UCL 5,580 4.6E+03    5.6E+03
Benzo(j,k)fluoranthene μg/kg 300 300 3,572 30,700 Gamma 95% Approximate Gamma UCL 3,837 3.6E+03    3.8E+03
Chrysene μg/kg 366 359 5,224 57,100 Nonparametric 95% KM (BCA) UCL 5,776 5.2E+03    5.8E+03
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene μg/kg 300 300 852 7,920 Nonparametric 95% Chebyshev (Mean, Sd) UCL 1,047 8.5E+02    1.0E+03
Indeno(1,2,3-c,d)pyrene μg/kg 366 359 2,873 26,100 Nonparametric 95% KM (Chebyshev) UCL 3,434 2.9E+03    3.4E+03

Study Area

Maximum Detected 
Concentration

95% UCL

Exposure 
Point Contaminant of Potential Concern Units

Total 
Samples Total Detects Mean1



Table 4-2
Exposure Point Concentration Summary – Surface Sediment in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Surface Sediment

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

 

Maximum Detected 
Concentration

95% UCL

Exposure 
Point Contaminant of Potential Concern Units

Total 
Samples Total Detects Mean1

Naphthalene μg/kg 366 358 4,927 442,415 Nonparametric 95% KM (Chebyshev) UCL 11,822 4.9E+03    1.2E+04
Phenanthrene μg/kg 366 349 5,106 195,085 Nonparametric 95% KM (BCA) UCL 6,464 5.1E+03    6.5E+03

Pesticides
Aldrin μg/kg 246 89 4.13 150 Nonparametric 95% KM (Chebyshev) UCL 7.01 4.1E+00    7.0E+00
Dieldrin μg/kg 365 304 18.9 280 Nonparametric 95% KM (Chebyshev) UCL 25.4 1.9E+01    2.5E+01
Heptachlor μg/kg 364 82 1.99 120 Nonparametric 95% KM (Chebyshev) UCL 3.21 2.0E+00    3.2E+00
Heptachlor epoxide μg/kg 366 269 3.53 130 Nonparametric 95% KM (Chebyshev) UCL 5.95 3.5E+00    5.9E+00
Hexachlorocyclohexane (BHC), delta- μg/kg 365 92 2.87 160 Nonparametric 97.5% KM (Chebyshev) UCL 7.12 2.9E+00    7.1E+00
Total Chlordane μg/kg 398 379 143 1,501 Nonparametric 97.5% KM (Chebyshev) UCL 201 1.4E+02    2.0E+02

Dioxins/Furans
Total Dioxin/Furan TEQ 2005 (Mammal) ng/kg 241 241 150 1,245 Gamma 95% Approximate Gamma UCL 165 1.5E+02    1.6E+02

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TEQ 2005 (Mammal) ng/kg 237 217 81.3 3,417 Nonparametric 95% KM (Chebyshev) UCL 149 8.1E+01    1.5E+02

Total PCB (Aroclor*1.75 and Congener)
Total PCB (Aroclor*1.75 and Congener) mg/kg 366 366 6.84 376 Nonparametric 95% Chebyshev (Mean, Sd) UCL 11.8 6.8E+00    1.2E+01

Note:
1 = Mean concentrations are calculated with non-detects reported at half the MDL.  Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.

Acronyms:
-- = not applicable MDL = method detection limit TEQ = toxic equivalence quotient
µg/kg = microgram per kilogram mg/kg = milligram per kilogram UCL = upper confidence limit
BCA = bias-corrected accelerated ng/kg = nanogram per kilogram
KM = Kaplan-Meier Sd = standard deviation

Study Area



Table 4-3
Exposure Point Concentration Summary – Surface Sediment – Sailboat User

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Surface Sediment – Sailboat User

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

Conventional Parameters
Cyanide mg/kg 5 0 0 -- -- -- -- -- --

Metals 
Aluminum mg/kg 5 5 8,888 11,300 Normal 95% Student's-t UCL 11,082 8.9E+03    1.1E+04
Antimony mg/kg 5 5 0.926 1.08 Normal 95% Student's-t UCL 1.04 9.3E-01    1.0E+00
Arsenic mg/kg 5 5 8.71 9.2 NA Maximum (recommended UCL > Max) 9.2 8.7E+00    9.2E+00
Cadmium mg/kg 5 5 0.952 1.02 NA Maximum (recommended UCL > Max) 1.02 9.5E-01    1.0E+00
Chromium mg/kg 5 5 54 59.8 Normal 95% Student's-t UCL 57.9 5.4E+01    5.8E+01
Cobalt mg/kg 5 5 8.67 9.63 Normal 95% Student's-t UCL 9.43 8.7E+00    9.4E+00
Copper mg/kg 5 5 96.3 103 Normal 95% Student's-t UCL 103 9.6E+01    1.0E+02
Lead mg/kg 5 5 97.6 105 NA Maximum (recommended UCL > Max) 105 9.8E+01    1.0E+02
Manganese mg/kg 5 5 390 429 NA Maximum (recommended UCL > Max) 429 3.9E+02    4.3E+02
Mercury mg/kg 5 5 0.709 0.901 Normal 95% Modified-t UCL 0.82 7.1E-01    8.2E-01
Nickel mg/kg 5 5 24.5 26.8 Normal 95% Student's-t UCL 26.5 2.5E+01    2.7E+01
Selenium mg/kg 5 5 1.43 1.62 Normal 95% Student's-t UCL 1.59 1.4E+00    1.6E+00
Silver mg/kg 5 5 2.9 3.15 NA Maximum (recommended UCL > Max) 3.15 2.9E+00    3.1E+00
Thallium mg/kg 5 5 0.216 0.344 Normal 95% Student's-t UCL 0.285 2.2E-01    2.8E-01
Vanadium mg/kg 5 5 27.7 29.8 Normal 95% Student's-t UCL 29.8 2.8E+01    3.0E+01
Zinc mg/kg 5 5 199 213 Normal 95% Student's-t UCL 213 2.0E+02    2.1E+02

Volatile Organics
Benzene μg/kg -- -- -- -- -- -- -- -- --
Ethylbenzene μg/kg -- -- -- -- -- -- -- -- --
Trichloroethene (TCE) μg/kg -- -- -- -- -- -- -- -- --
Vinyl chloride μg/kg -- -- -- -- -- -- -- -- --

Semivolatile Organic Compounds (SVOCs)
Biphenyl (1,1'-Biphenyl) μg/kg 5 5 58.5 70 Normal 95% Student's-t UCL 68 5.9E+01    6.8E+01
bis(2-Ethylhexyl)phthalate μg/kg 5 5 2,292 3,180 Normal 95% Student's-t UCL 2,916 2.3E+03    2.9E+03
Dibenzofuran μg/kg 5 5 59.9 93.5 Normal 95% Student's-t UCL 81 6.0E+01    8.1E+01

Polycyclic Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene μg/kg 5 5 93.9 114 Normal 95% Student's-t UCL 109 9.4E+01    1.1E+02
2-Methylnaphthalene μg/kg 5 5 198 252 Normal 95% Student's-t UCL 234 2.0E+02    2.3E+02
Benzo(a)anthracene μg/kg 5 5 1,002 1,080 NA Maximum (recommended UCL > Max) 1,080 1.0E+03    1.1E+03
Benzo(a)pyrene μg/kg 5 5 1,160 1,290 NA Maximum (recommended UCL > Max) 1,290 1.2E+03    1.3E+03
Benzo(b)fluoranthene μg/kg 5 5 1,014 1,180 NA Maximum (recommended UCL > Max) 1,180 1.0E+03    1.2E+03
Benzo(j,k)fluoranthene μg/kg 5 5 888 962 NA Maximum (recommended UCL > Max) 962 8.9E+02    9.6E+02
Chrysene μg/kg 5 5 1,115 1,220 NA Maximum (recommended UCL > Max) 1,220 1.1E+03    1.2E+03
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene μg/kg 5 5 207 233 NA Maximum (recommended UCL > Max) 233 2.1E+02    2.3E+02
Indeno(1,2,3-c,d)pyrene μg/kg 5 5 663 756 NA Maximum (recommended UCL > Max) 756 6.6E+02    7.6E+02

Study Area

Maximum Detected 
Concentration

95% UCL
Exposure 

Point Contaminant of Potential Concern Units
Total 

Samples Total Detects Mean1



Table 4-3
Exposure Point Concentration Summary – Surface Sediment – Sailboat User

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Surface Sediment – Sailboat User

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

 

Maximum Detected 
Concentration

95% UCL
Exposure 

Point Contaminant of Potential Concern Units
Total 

Samples Total Detects Mean1

Naphthalene μg/kg 5 5 294 379 Normal 95% Student's-t UCL 353 2.9E+02    3.5E+02
Phenanthrene μg/kg 5 5 771 998 Normal 95% Student's-t UCL 944 7.7E+02    9.4E+02

Pesticides
Aldrin μg/kg 4 1 0.406 0.406 -- -- -- 4.1E-01    4.1E-01
Dieldrin μg/kg 5 3 1.59 1.78 -- -- -- 1.6E+00    1.8E+00
Heptachlor μg/kg 5 1 0.102 0.102 -- -- -- 1.0E-01    1.0E-01
Heptachlor epoxide μg/kg 5 1 0.168 0.168 -- -- -- 1.7E-01    1.7E-01
Hexachlorocyclohexane (BHC), delta- μg/kg 5 1 0.0784 0.0784 -- -- -- 7.8E-02    7.8E-02
Total Chlordane μg/kg 5 5 12.4 16.1 Normal 95% Student's-t UCL 15.2 1.2E+01    1.5E+01

Dioxins/Furans
Total Dioxin/Furan TEQ 2005 (Mammal) ng/kg 5 5 53.4 128 NA Maximum (recommended UCL > Max) 128 5.3E+01    1.3E+02

Polychlorinated Biphenyl (PCB) Congeners
Total Nondioxin-like PCB Congener ng/kg 5 5 572,934 618,676 Normal 95% Student's-t UCL 609,442 5.7E+05    6.1E+05
Total PCB Congener ng/kg 5 5 600,913 646,345 Normal 95% Student's-t UCL 638,529 6.0E+05    6.4E+05
Total PCB Congener TEQ 2005 (Mammal) ng/kg 5 5 8.83 10.2 Normal 95% Student's-t UCL 9.85 8.8E+00    9.9E+00

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL.  Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.
-- = not applicable

Acronyms:
µg/kg = microgram per kilogram ng/kg = nanogram per kilogram
MDL = method detection limit TEQ = toxic equivalence quotient
mg/kg = milligram per kilogram UCL = upper confidence limit
NA = not available

Study Area



Table 4-4
Exposure Point Concentration Summary – Surface Sediment – Plank Road

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Surface Sediment – Plank Road

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

Conventional Parameters
Cyanide mg/kg 5 1 1.3 1.3 -- -- -- 1.3E+00    1.3E+00

Metals 
Aluminum mg/kg 5 5 9,224 11,200 Normal 95% Student's-t UCL 10,488 9.2E+03    1.0E+04
Antimony mg/kg 5 5 6.06 7.51 Normal 95% Student's-t UCL 7.24 6.1E+00    7.2E+00
Arsenic mg/kg 5 5 14.8 18.5 Normal 95% Student's-t UCL 17.9 1.5E+01    1.8E+01
Cadmium mg/kg 5 5 5.84 8.55 Normal 95% Student's-t UCL 7.72 5.8E+00    7.7E+00
Chromium mg/kg 5 5 81.9 100 NA Maximum (recommended UCL > Max) 100 8.2E+01    1.0E+02
Cobalt mg/kg 5 5 7.54 9.08 Normal 95% Student's-t UCL 8.85 7.5E+00    8.8E+00
Copper mg/kg 5 5 428 504 NA Maximum (recommended UCL > Max) 504 4.3E+02    5.0E+02
Lead mg/kg 5 5 340 410 Normal 95% Student's-t UCL 386 3.4E+02    3.9E+02
Manganese mg/kg 5 5 165 259 Normal 95% Student's-t UCL 217 1.7E+02    2.2E+02
Mercury mg/kg 5 5 1.11 1.45 Normal 95% Student's-t UCL 1.38 1.1E+00    1.4E+00
Nickel mg/kg 5 5 53.8 67.8 Normal 95% Student's-t UCL 65.4 5.4E+01    6.5E+01
Selenium mg/kg 5 5 2.7 3.98 Normal 95% Student's-t UCL 3.54 2.7E+00    3.5E+00
Silver mg/kg 5 5 3.82 5.29 Normal 95% Student's-t UCL 5.11 3.8E+00    5.1E+00
Thallium mg/kg 5 5 0.182 0.277 Normal 95% Modified-t UCL 0.237 1.8E-01    2.4E-01
Vanadium mg/kg 5 5 46.3 55.9 Normal 95% Student's-t UCL 53.2 4.6E+01    5.3E+01
Zinc mg/kg 5 5 762 1,030 Normal 95% Student's-t UCL 957 7.6E+02    9.6E+02

Volatile Organics
Benzene μg/kg -- -- -- -- -- -- -- -- --
Ethylbenzene μg/kg -- -- -- -- -- -- -- -- --
Trichloroethene (TCE) μg/kg -- -- -- -- -- -- -- -- --
Vinyl chloride μg/kg -- -- -- -- -- -- -- -- --

Semivolatile Organic Compounds (SVOCs)
Biphenyl (1,1'-Biphenyl) μg/kg 5 5 116 174 Normal 95% Student's-t UCL 153 1.2E+02    1.5E+02
bis(2-Ethylhexyl)phthalate μg/kg 5 5 19,240 26,800 Normal 95% Student's-t UCL 25,007 1.9E+04    2.5E+04
Dibenzofuran μg/kg 5 2 172 195 --- --- --- 1.7E+02    2.0E+02

Polycyclic Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene μg/kg 5 5 245 365 Normal 95% Student's-t UCL 321 2.5E+02    3.2E+02
2-Methylnaphthalene μg/kg 5 5 522 782 Normal 95% Student's-t UCL 703 5.2E+02    7.0E+02
Benzo(a)anthracene μg/kg 5 5 3,892 5,170 Normal 95% Student's-t UCL 5,065 3.9E+03    5.1E+03
Benzo(a)pyrene μg/kg 5 5 5,174 7,600 Normal 95% Student's-t UCL 6,991 5.2E+03    7.0E+03
Benzo(b)fluoranthene μg/kg 5 5 4,438 6,040 Normal 95% Student's-t UCL 5,568 4.4E+03    5.6E+03
Benzo(j,k)fluoranthene μg/kg 5 5 3,786 5,310 Normal 95% Student's-t UCL 5,075 3.8E+03    5.1E+03
Chrysene μg/kg 5 5 4,398 5,880 Normal 95% Student's-t UCL 5,674 4.4E+03    5.7E+03
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene μg/kg 5 5 1,010 1,530 Normal 95% Student's-t UCL 1,361 1.0E+03    1.4E+03

Study Area

Maximum Detected 
Concentration

95% UCL

Exposure 
Point Contaminant of Potential Concern Units

Total 
Samples Total Detects Mean1



Table 4-4
Exposure Point Concentration Summary – Surface Sediment – Plank Road

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Surface Sediment – Plank Road

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

 

Maximum Detected 
Concentration

95% UCL

Exposure 
Point Contaminant of Potential Concern Units

Total 
Samples Total Detects Mean1

Indeno(1,2,3-c,d)pyrene μg/kg 5 5 3,170 4,530 Normal 95% Student's-t UCL 4,122 3.2E+03    4.1E+03
Naphthalene μg/kg 5 5 1,191 1,680 Normal 95% Student's-t UCL 1,548 1.2E+03    1.5E+03
Phenanthrene μg/kg 5 5 3,356 4,370 Normal 95% Student's-t UCL 4,143 3.4E+03    4.1E+03

Pesticides
Aldrin μg/kg 5 3 2.99 5.74 -- -- -- 3.0E+00    5.7E+00
Dieldrin μg/kg 5 5 22 31.4 Normal 95% Student's-t UCL 28 2.2E+01    2.8E+01
Heptachlor μg/kg 5 4 1.88 8.58 Normal 95% KM (t) UCL 5.58 1.9E+00    5.6E+00
Heptachlor epoxide μg/kg 5 5 2.24 7.31 NA Maximum (recommended UCL > Max) 7.31 2.2E+00    7.3E+00
Hexachlorocyclohexane (BHC), delta- μg/kg 5 0 -- -- -- -- -- -- --
Total Chlordane μg/kg 5 5 204 267 Normal 95% Student's-t UCL 248 2.0E+02    2.5E+02

Dioxins/Furans
Total Dioxin/Furan TEQ 2005 (Mammal) ng/kg 5 5 111 136 Normal 95% Student's-t UCL 133 1.1E+02    1.3E+02

Polychlorinated Biphenyl (PCB) Congeners
Total Nondioxin-like PCB Congener ng/kg 5 5 3,462,299 4,975,037 Normal 95% Student's-t UCL 4,587,440 3.5E+06    4.6E+06
Total PCB Congener TEQ 2005 (Mammal) ng/kg 5 5 65.6 96.6 Normal 95% Student's-t UCL 89.9 6.6E+01    9.0E+01

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL.  Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.
-- = not applicable

Acronyms:
µg/kg = microgram per kilogram ng/kg = nanogram per kilogram
KM = Kaplan-Meier (t) = Student's-t
MDL = method detection limit TEQ = toxic equivalence quotient
mg/kg = milligram per kilogram UCL = upper confidence limit
NA = not available

Study Area



Table 4-5
Exposure Point Concentration Summary – Surface Sediment – Dockside Worker

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Surface Sediment – Dockside Worker

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

Conventional Parameters
Cyanide mg/kg 8 1 0.62 0.62 -- -- -- 6.2E-01    6.2E-01

Metals 
Aluminum mg/kg 8 8 9,617 14,100 Normal 95% Student's-t UCL 11,914 9.6E+03    1.2E+04
Antimony mg/kg 8 8 10.9 55.8 Gamma 95% Adjusted Gamma UCL 44.1 1.1E+01    4.4E+01
Arsenic mg/kg 8 8 12.4 16.9 Normal 95% Student's-t UCL 15.1 1.2E+01    1.5E+01
Cadmium mg/kg 8 8 10.8 23.6 Normal 95% Student's-t UCL 17.5 1.1E+01    1.8E+01
Chromium mg/kg 8 8 104 162 Normal 95% Student's-t UCL 140 1.0E+02    1.4E+02
Cobalt mg/kg 8 8 8.97 12.1 Normal 95% Student's-t UCL 10.8 9.0E+00    1.1E+01
Copper mg/kg 8 8 375 655 Normal 95% Student's-t UCL 552 3.8E+02    5.5E+02
Lead mg/kg 8 8 370 729 Normal 95% Student's-t UCL 556 3.7E+02    5.6E+02
Manganese mg/kg 8 8 272 470 Normal 95% Student's-t UCL 374 2.7E+02    3.7E+02
Mercury mg/kg 8 8 2 5.01 Normal 95% Student's-t UCL 3.13 2.0E+00    3.1E+00
Nickel mg/kg 8 8 66.9 132 Normal 95% Student's-t UCL 95.4 6.7E+01    9.5E+01
Selenium mg/kg 8 7 2.26 4.28 Normal 95% KM (t) UCL 3.15 2.3E+00    3.2E+00
Silver mg/kg 8 8 9.37 38.9 Nonparametric 95% Chebyshev (Mean, Sd) UCL 28.3 9.4E+00    2.8E+01
Thallium mg/kg 8 8 0.222 0.306 Normal 95% Student's-t UCL 0.26 2.2E-01    2.6E-01
Vanadium mg/kg 8 8 41.4 70.4 Normal 95% Student's-t UCL 53.3 4.1E+01    5.3E+01
Zinc mg/kg 8 8 886 1,880 Normal 95% Student's-t UCL 1,351 8.9E+02    1.4E+03

Volatile Organics
Benzene μg/kg -- -- -- -- -- -- -- -- --
Ethylbenzene μg/kg -- -- -- -- -- -- -- -- --
Trichloroethene (TCE) μg/kg -- -- -- -- -- -- -- -- --
Vinyl chloride μg/kg -- -- -- -- -- -- -- -- --

Semivolatile Organic Compounds (SVOCs)
Biphenyl (1,1'-Biphenyl) μg/kg 8 8 132 215 Normal 95% Student's-t UCL 170 1.3E+02    1.7E+02
bis(2-Ethylhexyl)phthalate μg/kg 8 8 39,236 90,600 Normal 95% Student's-t UCL 65,329 3.9E+04    6.5E+04
Dibenzofuran μg/kg 8 6 201 487 Normal 95% KM (t) UCL 298 2.0E+02    3.0E+02

Polycyclic Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene μg/kg 8 8 283 540 Normal 95% Student's-t UCL 399 2.8E+02    4.0E+02
2-Methylnaphthalene μg/kg 8 8 593 1,060 Normal 95% Student's-t UCL 828 5.9E+02    8.3E+02
Benzo(a)anthracene μg/kg 8 8 3,843 7,420 Normal 95% Student's-t UCL 5,623 3.8E+03    5.6E+03
Benzo(a)pyrene μg/kg 8 8 3,797 6,590 Normal 95% Student's-t UCL 5,346 3.8E+03    5.3E+03
Benzo(b)fluoranthene μg/kg 8 8 4,331 8,040 Normal 95% Student's-t UCL 6,344 4.3E+03    6.3E+03
Benzo(j,k)fluoranthene μg/kg 8 8 3,881 7,460 Normal 95% Student's-t UCL 5,753 3.9E+03    5.8E+03
Chrysene μg/kg 8 8 4,563 8,560 Normal 95% Student's-t UCL 6,706 4.6E+03    6.7E+03
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene μg/kg 8 8 737 1,300 Normal 95% Student's-t UCL 1,035 7.4E+02    1.0E+03
Indeno(1,2,3-c,d)pyrene μg/kg 8 8 2,511 4,420 Normal 95% Student's-t UCL 3,588 2.5E+03    3.6E+03

Study Area

Maximum Detected 
Concentration

95% UCL
Exposure 

Point Contaminant of Potential Concern Units
Total 

Samples Total Detects Mean1



Table 4-5
Exposure Point Concentration Summary – Surface Sediment – Dockside Worker

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Surface Sediment – Dockside Worker

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

 

Maximum Detected 
Concentration

95% UCL
Exposure 

Point Contaminant of Potential Concern Units
Total 

Samples Total Detects Mean1

Naphthalene μg/kg 8 8 813 1,560 Normal 95% Student's-t UCL 1,111 8.1E+02    1.1E+03
Phenanthrene μg/kg 8 8 3,139 6,110 Normal 95% Student's-t UCL 4,421 3.1E+03    4.4E+03

Pesticides
Aldrin μg/kg 3 1 0.984 0.984 -- -- -- 9.8E-01    9.8E-01
Dieldrin μg/kg 8 8 20.6 43.7 Normal 95% Student's-t UCL 33.2 2.1E+01    3.3E+01
Heptachlor μg/kg 8 0 -- -- -- -- -- -- --
Heptachlor epoxide μg/kg 8 6 0.503 1.1 Normal 95% KM (t) UCL 0.771 5.0E-01    7.7E-01
Hexachlorocyclohexane (BHC), delta- μg/kg 8 0 -- -- -- -- -- -- --
Total Chlordane μg/kg 8 8 146 295 Normal 95% Student's-t UCL 236 1.5E+02    2.4E+02

Dioxins/Furans
Total Dioxin/Furan TEQ 2005 (Mammal) ng/kg 8 8 106 206 Normal 95% Student's-t UCL 142 1.1E+02    1.4E+02

PCB Congeners
Total Nondioxin-like PCB Congener ng/kg 8 8 3,618,743 10,535,179 Normal 95% Student's-t UCL 6,049,807 3.6E+06    6.0E+06
Total PCB Congener TEQ 2005 (Mammal) ng/kg 8 8 47.3 145 Normal 95% Student's-t UCL 78.8 4.7E+01    7.9E+01

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL.  Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.
-- = not applicable ng/kg = nanogram per kilogram
µg/kg = microgram per kilogram TEQ = toxic equivalence quotient
EPH = extractable petroleum hydrocarbon UCL = upper confidence limit
mg/kg = milligram per kilogram VPH = volatile petroleum hydrocarbon

Study Area



Table 4-6
Exposure Point Concentration Summary – Surface Sediment – Hunter's Point

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Surface Sediment – Hunter's Point

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

Conventional Parameters
Cyanide mg/kg 7 1 0.65 0.65 -- -- -- 6.5E-01    6.5E-01

Metals 
Aluminum mg/kg 7 7 10,875 12,400 Normal 95% Student's-t UCL 11,723 1.1E+04    1.2E+04
Antimony mg/kg 7 7 0.691 0.857 Normal 95% Student's-t UCL 0.78 6.9E-01    7.8E-01
Arsenic mg/kg 7 7 9.23 11.9 Normal 95% Student's-t UCL 10.2 9.2E+00    1.0E+01
Cadmium mg/kg 7 7 0.986 1.31 Normal 95% Student's-t UCL 1.15 9.9E-01    1.1E+00
Chromium mg/kg 7 7 59.8 69.5 Normal 95% Student's-t UCL 66.1 6.0E+01    6.6E+01
Cobalt mg/kg 7 7 9.46 11.6 Normal 95% Student's-t UCL 10.4 9.5E+00    1.0E+01
Copper mg/kg 7 7 97.9 117 Normal 95% Student's-t UCL 110 9.8E+01    1.1E+02
Lead mg/kg 7 7 111 133 Normal 95% Student's-t UCL 122 1.1E+02    1.2E+02
Manganese mg/kg 7 7 396 461 Normal 95% Student's-t UCL 427 4.0E+02    4.3E+02
Mercury mg/kg 7 7 0.728 1.14 Normal 95% Student's-t UCL 0.947 7.3E-01    9.5E-01
Nickel mg/kg 7 7 26 30 Normal 95% Student's-t UCL 28.3 2.6E+01    2.8E+01
Selenium mg/kg 7 6 1.27 1.8 Normal 95% KM (t) UCL 1.69 1.3E+00    1.7E+00
Silver mg/kg 7 7 2.8 3.85 Normal 95% Student's-t UCL 3.29 2.8E+00    3.3E+00
Thallium mg/kg 7 7 0.199 0.292 Normal 95% Student's-t UCL 0.231 2.0E-01    2.3E-01
Vanadium mg/kg 7 7 31.3 37.1 Normal 95% Student's-t UCL 34.2 3.1E+01    3.4E+01
Zinc mg/kg 7 7 211 257 Normal 95% Student's-t UCL 236 2.1E+02    2.4E+02

Volatile Organics
Benzene μg/kg -- -- -- -- -- -- -- -- --
Ethylbenzene μg/kg -- -- -- -- -- -- -- -- --
Trichloroethene (TCE) μg/kg -- -- -- -- -- -- -- -- --
Vinyl chloride μg/kg -- -- -- -- -- -- -- -- --

Semivolatile Organic Compounds (SVOCs)
Biphenyl (1,1'-Biphenyl) μg/kg 6 6 61.5 103 Normal 95% Student's-t UCL 79.7 6.2E+01    8.0E+01
Dibenzofuran μg/kg 7 7 83.4 152 Normal 95% Student's-t UCL 112 8.3E+01    1.1E+02
bis(2-Ethylhexyl)phthalate μg/kg 7 7 1,591 2,670 Normal 95% Student's-t UCL 2,009 1.6E+03    2.0E+03

Polycyclic Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene μg/kg 7 7 119 237 Normal 95% Student's-t UCL 160 1.2E+02    1.6E+02
2-Methylnaphthalene μg/kg 7 7 232 389 Normal 95% Student's-t UCL 294 2.3E+02    2.9E+02
Benzo(a)anthracene μg/kg 7 7 2,490 4,860 Normal 95% Student's-t UCL 3,528 2.5E+03    3.5E+03
Benzo(a)pyrene μg/kg 7 7 2,531 4,640 Normal 95% Student's-t UCL 3,441 2.5E+03    3.4E+03
Benzo(b)fluoranthene μg/kg 6 6 2,149 4,070 Normal 95% Student's-t UCL 3,124 2.1E+03    3.1E+03
Benzo(j,k)fluoranthene μg/kg 6 6 2,074 3,670 Normal 95% Student's-t UCL 2,946 2.1E+03    2.9E+03
Chrysene μg/kg 7 7 2,495 4,600 Normal 95% Student's-t UCL 3,446 2.5E+03    3.4E+03
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene μg/kg 6 6 445 807 Normal 95% Student's-t UCL 629 4.5E+02    6.3E+02
Indeno(1,2,3-c,d)pyrene μg/kg 7 7 1,325 2,560 Normal 95% Student's-t UCL 1,808 1.3E+03    1.8E+03

Study Area

Maximum Detected 
Concentration

95% UCL
Exposure 

Point Contaminant of Potential Concern Units
Total 

Samples Total Detects Mean1



Table 4-6
Exposure Point Concentration Summary – Surface Sediment – Hunter's Point

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Surface Sediment – Hunter's Point

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

 

Maximum Detected 
Concentration

95% UCL
Exposure 

Point Contaminant of Potential Concern Units
Total 

Samples Total Detects Mean1

Naphthalene μg/kg 7 7 379 704 Normal 95% Student's-t UCL 506 3.8E+02    5.1E+02
Phenanthrene μg/kg 7 7 2,628 6,200 Normal 95% Student's-t UCL 4,298 2.6E+03    4.3E+03

Pesticides
Aldrin μg/kg 3 1 5.39 5.39 --- --- --- 5.4E+00    5.4E+00
Dieldrin μg/kg 7 7 1.27 2 Normal 95% Student's-t UCL 1.6 1.3E+00    1.6E+00
Heptachlor μg/kg 7 2 0.0274 0.0296 --- --- --- 2.7E-02    3.0E-02
Heptachlor epoxide μg/kg 7 5 0.0627 0.0905 Normal 95% KM (t) UCL 0.0818 6.3E-02    8.2E-02
Hexachlorocyclohexane (BHC), delta- μg/kg 7 0 -- -- -- -- -- -- --
Total Chlordane μg/kg 7 7 7.87 10.9 Normal 95% Student's-t UCL 9.78 7.9E+00    9.8E+00

Dioxins/Furans
Total Dioxin/Furan TEQ 2005 (Mammal) ng/kg 7 7 28.8 38.7 Normal 95% Student's-t UCL 36 2.9E+01    3.6E+01

PCB Congeners
Total Nondioxin-like PCB Congener ng/kg 7 7 529,886 739,361 Normal 95% Student's-t UCL 658,541 5.3E+05    6.6E+05
Total PCB Congener TEQ 2005 (Mammal) ng/kg 7 7 7.91 11.3 Normal 95% Student's-t UCL 9.93 7.9E+00    9.9E+00

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL. Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.
-- = not applicable
µg/kg = microgram per kilogram TEQ = toxic equivalence quotient
EPH = extractable petroleum hydrocarbon UCL = upper confidence limit
mg/kg = milligram per kilogram VPH = volatile petroleum hydrocarbon
ng/kg = nanogram per kilogram

Study Area



Table 4-7
Exposure Point Concentration Summary – Surface Sediment - General Construction Worker

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Surface Sediment - General Construction

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

Conventional Parameters
Cyanide mg/kg 15 2 0.635 0.65 -- -- -- 6.4E-01    6.5E-01

Metals
Aluminum mg/kg 15 15 10,204 14,100 Normal 95% Student's-t UCL 11,397 1.0E+04    1.1E+04
Antimony mg/kg 15 15 6.16 55.8 Nonparametric 95% Chebyshev (Mean, Sd) UCL 22.1 6.2E+00    2.2E+01
Arsenic mg/kg 15 15 10.9 16.9 Normal 95% Student's-t UCL 12.5 1.1E+01    1.2E+01
Cadmium mg/kg 15 15 6.2 23.6 Nonparametric 95% Chebyshev (Mean, Sd) UCL 16 6.2E+00    1.6E+01
Chromium mg/kg 15 15 83.3 162 Nonparametric 95% Chebyshev(Mean, Sd) UCL 134 8.3E+01    1.3E+02
Cobalt mg/kg 15 15 9.2 12.1 Normal 95% Student's-t UCL 10.2 9.2E+00    1.0E+01
Copper mg/kg 15 15 246 655 Nonparametric 95% Chebyshev (Mean, Sd) UCL 511 2.5E+02    5.1E+02
Iron mg/kg 15 15 25,132 31,700 Normal 95% Student's-t UCL 27,686 2.5E+04    2.8E+04
Lead mg/kg 15 15 249 729 Nonparametric 95% Chebyshev (Mean, Sd) UCL 517 2.5E+02    5.2E+02
Manganese mg/kg 15 15 330 470 Normal 95% Student's-t UCL 388 3.3E+02    3.9E+02
Mercury mg/kg 15 15 1.41 5.01 Gamma 95% Adjusted Gamma UCL 2.25 1.4E+00    2.3E+00
Nickel mg/kg 15 15 47.8 132 Nonparametric 95% Chebyshev (Mean, Sd) UCL 89.3 4.8E+01    8.9E+01
Selenium mg/kg 15 13 1.8 4.28 Normal 95% KM (t) UCL 2.32 1.8E+00    2.3E+00
Silver mg/kg 15 15 6.3 38.9 Nonparametric 95% Chebyshev (Mean, Sd) UCL 16.8 6.3E+00    1.7E+01
Thallium mg/kg 15 15 0.212 0.306 Normal 95% Student's-t UCL 0.234 2.1E-01    2.3E-01
Vanadium mg/kg 15 15 36.7 70.4 Normal 95% Student's-t UCL 43 3.7E+01    4.3E+01
Zinc mg/kg 15 15 571 1,880 Nonparametric 95% Chebyshev (Mean, Sd) UCL 1,249 5.7E+02    1.2E+03

Volatile Organics
Benzene μg/kg -- -- -- -- -- -- -- -- --
Ethylbenzene μg/kg -- -- -- -- -- -- -- -- --
Trichloroethene (TCE) μg/kg -- -- -- -- -- -- -- -- --
Vinyl chloride μg/kg -- -- -- -- -- -- -- -- --

Polycyclic Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene μg/kg 15 15 206 540 Nonparametric 95% Chebyshev (Mean, Sd) UCL 379 2.1E+02    3.8E+02
2-Methylnaphthalene μg/kg 15 15 425 1,060 Gamma 95% Adjusted Gamma UCL 619 4.3E+02    6.2E+02
Benzo(a)anthracene μg/kg 15 15 3,212 7,420 Normal 95% Student's-t UCL 4,216 3.2E+03    4.2E+03
Benzo(a)pyrene μg/kg 15 15 3,206 6,590 Normal 95% Student's-t UCL 4,088 3.2E+03    4.1E+03
Benzo(b)fluoranthene μg/kg 14 14 3,396 8,040 Normal 95% Student's-t UCL 4,617 3.4E+03    4.6E+03
Benzo(j,k)fluoranthene μg/kg 14 14 3,107 7,460 Normal 95% Student's-t UCL 4,217 3.1E+03    4.2E+03
Biphenyl (1,1'-Biphenyl) μg/kg 14 14 102 215 Normal 95% Student's-t UCL 129 1.0E+02    1.3E+02
Chrysene μg/kg 15 15 3,598 8,560 Normal 95% Student's-t UCL 4,799 3.6E+03    4.8E+03
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene μg/kg 14 14 612 1,300 Normal 95% Student's-t UCL 794 6.1E+02    7.9E+02
Dibenzofuran μg/kg 15 13 146 487 NA 95% Adjusted Gamma KM-UCL 218 1.5E+02    2.2E+02
Indeno(1,2,3-c,d)pyrene μg/kg 15 15 1,958 4,420 Normal 95% Student's-t UCL 2,577 2.0E+03    2.6E+03

Study Area

Maximum 
Detected 

Concentration

95% UCL

Exposure 
Point Contaminant of Potential Concern Units Total Samples Total Detects Mean1



Table 4-7
Exposure Point Concentration Summary – Surface Sediment - General Construction Worker

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

 

Maximum 
Detected 

Concentration

95% UCL

Exposure 
Point Contaminant of Potential Concern Units Total Samples Total Detects Mean1

Naphthalene μg/kg 15 15 610 1,560 Normal 95% Student's-t UCL 794 6.1E+02    7.9E+02
Phenanthrene μg/kg 15 15 2,901 6,200 Gamma 95% Adjusted Gamma UCL 4,358 2.9E+03    4.4E+03
bis(2-Ethylhexyl)phthalate μg/kg 15 15 21,668 90,600 NA Maximum (recommended UCL > Max) 90,600 2.2E+04    9.1E+04

Pesticides
Aldrin μg/kg 6 2 3.19 5.39 -- -- -- 3.2E+00    5.4E+00
Dieldrin μg/kg 15 15 11.6 43.7 NA Maximum (recommended UCL > Max) 43.7 1.2E+01    4.4E+01
Heptachlor μg/kg 15 2 0.0274 0.0296 -- -- -- 2.7E-02    3.0E-02
Heptachlor epoxide μg/kg 15 11 0.298 1.1 Nonparametric 97.5% KM (Chebyshev) UCL 0.88 3.0E-01    8.8E-01
Hexachlorocyclohexane (BHC), delta- μg/kg 15 0 -- -- -- -- -- -- --
Total Chlordane μg/kg 15 15 81.7 295 NA Maximum (recommended UCL > Max) 295 8.2E+01    3.0E+02

Dioxins/Furans
Total Dioxin/Furan TEQ 2005 (Mammal) ng/kg 15 15 70.2 206 Gamma 95% Adjusted Gamma UCL 108 7.0E+01    1.1E+02

PCB Congeners
Total Nondioxin-like PCB Congener ng/kg 15 15 2,177,276 10,535,179 Nonparametric 95% Chebyshev (Mean, Sd) UCL 5,580,478 2.2E+06    5.6E+06
Total PCB Congener TEQ 2005 (Mammal) ng/kg 15 15 28.9 145 Nonparametric 95% Chebyshev (Mean, Sd) UCL 72.8 2.9E+01    7.3E+01

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL. Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.
-- = not applicable
µg/kg = microgram per kilogram
BCA = bias-corrected accelerated
EPH = extractable petroleum hydrocarbon
KM = Kaplan-Meier
mg/kg = milligram per kilogram
ng/kg = nanogram per kilogram
Sd = standard deviation
TEQ = toxic equivalence quotient
UCL = upper confidence limit
VPH = volatile petroleum hydrocarbon

Study Area



Table 4-8
Exposure Point Concentration Summary – Surface Water in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

Conventional Parameters
Cyanide mg/L 362 222 0.00239 0.052 Nonparametric 95% KM (BCA) UCL 0.00283 2.4E-03 2.8E-03

Metals
Antimony μg/L 362 75 3.62 90.9 Nonparametric 95% KM (BCA) UCL 3.37 3.6E+00 3.4E+00
Arsenic μg/L 362 333 1.43 22.8 Nonparametric 95% KM (BCA) UCL 1.57 1.4E+00 1.6E+00
Chromium μg/L 362 35 2.3 10.4 Nonparametric 95% KM (t) UCL 0.892 2.3E+00 8.9E-01
Copper μg/L 362 237 3.85 90.2 Nonparametric 95% KM (BCA) UCL 4.32 3.9E+00 4.3E+00
Lead μg/L 362 77 2.59 16.4 Nonparametric 95% KM (% Bootstrap) UCL 1.75 2.6E+00 1.8E+00
Manganese μg/L 362 362 75.3 249 Normal or 95% Modified-t UCL 78.1 7.5E+01 7.8E+01
Mercury μg/L 362 360 0.00688 0.278 Nonparametric 95% KM (BCA) UCL 0.00835 6.9E-03 8.4E-03
Vanadium μg/L 362 167 1.99 13.9 Normal 95% KM (% Bootstrap) UCL 2.05 2.0E+00 2.0E+00

Volatile Organics
1,2-Dichloroethene, cis- μg/L 335 84 0.179 3.8 Nonparametric 95% KM (% Bootstrap) UCL 0.275 1.8E-01 2.8E-01
Benzene μg/L 335 63 0.149 1 Normal 95% KM (% Bootstrap) UCL 0.215 1.5E-01 2.2E-01
Chloroform μg/L 335 17 0.105 0.39 Normal 95% KM (t) UCL 0.165 1.1E-01 1.7E-01
Trichloroethene (TCE) μg/L 335 8 0.101 2.6 Nonparametric 95% KM (BCA) UCL 0.203 1.0E-01 2.0E-01
Vinyl chloride μg/L 335 10 0.113 0.35 Nonparametric 95% KM (t) UCL 0.152 1.1E-01 1.5E-01

Semivolatile Organics
bis(2-Ethylhexyl)phthalate μg/L 362 56 1.04 63 Nonparametric 95% KM (BCA) UCL 1.20 1.0E+00 1.2E+00

Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)anthracene μg/L 362 248 0.00491 0.0555 Nonparametric 95% KM (BCA) UCL 0.00552 4.9E-03 5.5E-03
Benzo(a)pyrene μg/L 362 135 0.00453 0.0463 Nonparametric 95% KM (t) UCL 0.0053 4.5E-03 5.3E-03
Benzo(b)fluoranthene μg/L 362 338 0.00484 0.0399 Nonparametric 95% KM (BCA) UCL 0.00527 4.8E-03 5.3E-03
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene μg/L 362 25 0.00142 0.0133 Normal 95% KM (t) UCL 0.00246 1.4E-03 2.5E-03
Naphthalene μg/L 362 267 0.0166 0.473 Nonparametric 95% KM (Chebyshev) UCL 0.0268 1.7E-02 2.7E-02

Pesticides
Hexachlorocyclohexane (BHC), delta- μg/L 362 89 0.000604 0.012 Nonparametric 95% KM (% Bootstrap) UCL 6.78E-04 6.0E-04 6.8E-04

Dioxin Furans
Total Dioxin/Furan TEQ 2005 (Mammal) ng/L 123 48 0.000538 0.00737 Nonparametric 95% KM (BCA) UCL 2.12E-04 5.4E-04 2.1E-04

PCB Congeners
Total Nondioxin-like PCB Congener ng/L 123 121 7.54 77.1 Nonparametric 95% KM (BCA) UCL 8.81 7.54 8.8E+00
Total PCB Congener TEQ 2005 (Mammal) ng/L 123 12 0.000143 0.00021 Nonparametric 97.5% KM (Chebyshev) UCL 7.29E-05 1.4E-04 7.3E-05

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL. Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.
95% UCL = 95% upper confidence limit DDE = dichlorodiphenyldichloroethylene NA = not applicable TEQ = toxic equivalence quotient
µg/kg = microgram per kilogram KM = Kaplan-Meier ng/kg = nanogram per kilogram UCL = upper confidence limit
DDD = dichlorodiphenyldichloroethane mg/kg = milligram per kilogram (t) = Student's-t

Study Area

95% UCL Exposure Point Concentration

Exposure 
Point Contaminant of Potential Concern Units Total Samples Total Detects Mean1

Maximum 
Detected 

Concentration



Table 4-9
Exposure Point Concentration Summary – Striped Bass Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: Striped Bass Fillet

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

Metals
Arsenic, inorganic (III & V) mg/kg 10 0 -- -- -- -- -- -- --
Chromium mg/kg 10 8 0.0221 0.051 Normal 95% KM (t) UCL 0.0306 2.2E-02    3.1E-02
Mercury mg/kg 10 10 0.117 0.225 Normal 95% Student's-t UCL 0.148 1.2E-01    1.5E-01
Selenium mg/kg 10 10 0.713 0.89 Normal 95% Student's-t UCL 0.792 7.1E-01    7.9E-01

Organometallic Compounds
Methyl mercury μg/kg 10 10 130 248 Normal 95% Student's-t UCL 171 1.3E+02    1.7E+02

Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene μg/kg 10 1 2.16 2.16 -- -- -- 2.2E+00    2.2E+00
Dibenzo(a,h)anthracene μg/kg 10 3 0.988 1.54 -- -- -- 9.9E-01    1.5E+00

Pesticides
4,4'-DDD (p,p'-DDD) μg/kg 10 10 13 30.4 Normal 95% Student's-t UCL 18.4 1.3E+01    1.8E+01
4,4'-DDE (p,p'-DDE) μg/kg 10 10 23.8 53.8 Normal 95% Student's-t UCL 31.9 2.4E+01    3.2E+01
Dieldrin μg/kg 10 8 5.38 11.9 Normal 95% KM (t) UCL 7.23 5.4E+00    7.2E+00
Hexachlorobenzene μg/kg 10 2 3.96 6.88 -- -- -- 4.0E+00    6.9E+00
Hexachlorocyclohexane (BHC), alpha- μg/kg 10 1 3.96 3.96 -- -- -- 4.0E+00    4.0E+00
Total Chlordane μg/kg 10 7 36.1 68.8 Normal 95% KM (t) UCL 48.8 3.6E+01    4.9E+01

Dioxins/Furans  
Total Dioxin/Furan TEQ 2005 (Mammal) ng/kg 10 10 0.725 2.14 Normal 95% Student's-t UCL 1.11 7.3E-01    1.1E+00

PCB Congeners
Total Nondioxin-like PCB Congener ng/kg 10 10 381,187 1,018,800 Normal 95% Student's-t UCL 531,268 3.8E+05    5.3E+05
Total PCB Congener TEQ 2005 (Mammal) ng/kg 10 10 3.74 8.33 Normal 95% Student's-t UCL 5.07 3.7E+00    5.1E+00

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL. Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.
95% UCL = 95% upper confidence limit
µg/kg = microgram per kilogram
KM = Kaplan-Meier
mg/kg = milligram per kilogram
NA = not applicable
ng/kg = nanogram per kilogram
(t) = Student's-t
TEQ = toxic equivalence quotient
UCL = upper confidence limit

Study Area

Maximum Detected 
Concentration

95% UCL Exposure Point Concentration

Exposure Point Contaminant of Potential Concern Units Total Samples Total Detects Mean1



Table 4-10
Exposure Point Concentration Summary – White Perch Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Medium: Tissue
Exposure Medium: White Perch Fillet

Distribution 95% UCL Method Value Mean1
95% UCL/
Maximum

Metals
Arsenic, inorganic (III & V) mg/kg 7 1 0.007 0.007 --- --- --- 7.0E-03    7.0E-03
Chromium mg/kg 7 7 5.43 15.7 Normal 95% Student's-t UCL 8.94 5.4E+00    8.9E+00
Mercury mg/kg 7 7 0.044 0.0706 Normal 95% Student's-t UCL 0.059 4.4E-02    5.9E-02
Nickel mg/kg 7 7 3.43 9.78 Normal 95% Student's-t UCL 5.62 3.4E+00    5.6E+00
Selenium mg/kg 7 6 0.821 1.55 Normal 95% KM (t) UCL 1.18 8.2E-01    1.2E+00

Organometallic Compounds
Methyl mercury μg/kg 7 7 31 49.6 Normal 95% Student's-t UCL 42.1 3.1E+01    4.2E+01

Pesticides
Dieldrin μg/kg 7 7 6.99 13.5 Normal 95% Student's-t UCL 9.4 7.0E+00    9.4E+00
Heptachlor epoxide μg/kg 7 6 5.07 13.3 Normal 95% KM (t) UCL 8.11 5.1E+00    8.1E+00
Total Chlordane μg/kg 7 7 16.8 32.1 Normal 95% Student's-t UCL 22.5 1.7E+01    2.3E+01

Dioxins/Furans 
Total Dioxin/Furan TEQ 2005 (Mammal) ng/kg 7 5 0.979 1.6 Normal 95% KM (t) UCL 1.33 9.8E-01    1.3E+00

PCB Congeners
Total Nondioxin-like PCB Congener ng/kg 7 7 311,112 522,657 Normal 95% Student's-t UCL 420,036 3.1E+05    4.2E+05
Total PCB Congener TEQ 2005 (Mammal) ng/kg 7 7 4.55 8.21 Normal 95% Student's-t UCL 6.32 4.6E+00    6.3E+00

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL. Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.
95% UCL = 95% upper confidence limit mg/kg = milligram per kilogram
µg/kg = microgram per kilogram NA = not applicable
BCA = bias-corrected accelerated ng/kg = nanogram per kilogram
DDD = dichlorodiphenyldichloroethane (t) = Student's-t
DDE = dichlorodiphenyldichloroethylene TEQ = toxic equivalence quotient
H-UCL = high upper confidence limit UCL = upper confidence limit
KM = Kaplan-Meier

Study Area

Scenario Timeframe: Current/Future

Maximum Detected 
Concentration

95% UCL Exposure Point Concentration

Exposure Point Contaminant of Potential Concern Units Total Samples Total Detects Mean1



Table 4-11
Exposure Point Concentration Summary – Blue Crab Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: Blue Crab Combined Muscle and Hepatopancreas

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

Metals
Arsenic, inorganic (III & V) mg/kg 10 10 0.021 0.0405 Normal 95% Student's-t UCL 0.0262 2.1E-02    2.6E-02
Cadmium mg/kg 10 10 0.244 0.339 Normal 95% Student's-t UCL 0.285 2.4E-01    2.8E-01
Chromium mg/kg 10 10 0.0694 0.094 Normal 95% Student's-t UCL 0.0843 6.9E-02    8.4E-02
Copper mg/kg 10 10 18.5 23.8 Normal 95% Student's-t UCL 20.5 1.9E+01    2.0E+01
Mercury mg/kg 10 10 0.0327 0.0547 Normal 95% Student's-t UCL 0.0427 3.3E-02    4.3E-02
Selenium mg/kg 10 10 1.15 1.33 Normal 95% Student's-t UCL 1.22 1.2E+00    1.2E+00
Silver mg/kg 10 10 0.523 1.05 Nonparametric 95% Chebyshev(Mean, Sd) UCL 0.905 5.2E-01    9.1E-01
Zinc mg/kg 10 10 45.9 56.9 Normal 95% Student's-t UCL 50.2 4.6E+01    5.0E+01

Organometallic Compounds
Methyl mercury μg/kg 10 10 24.9 46.2 Normal 95% Student's-t UCL 32.2 2.5E+01    3.2E+01

Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene μg/kg 10 8 0.78 1.79 Normal 95% KM (t) UCL 1.05 7.8E-01    1.1E+00
Dibenzo(a,h)anthracene μg/kg 10 2 0.924 1.08 --- --- --- 9.2E-01    1.1E+00

Pesticides
4,4'-DDD (p,p'-DDD) μg/kg 10 10 12.3 19.8 Normal 95% Student's-t UCL 14.3 1.2E+01    1.4E+01
4,4'-DDE (p,p'-DDE) μg/kg 10 10 27 36.2 Normal 95% Student's-t UCL 29.8 2.7E+01    3.0E+01
Dieldrin μg/kg 10 10 7.93 12.6 Normal 95% Student's-t UCL 9.36 7.9E+00    9.4E+00
Heptachlor epoxide μg/kg 10 1 0.757 0.757 --- --- --- 7.6E-01    7.6E-01
Hexachlorobenzene μg/kg 10 8 1.32 3.68 Nonparametric 95% KM (BCA) UCL 1.83 1.3E+00    1.8E+00
Hexachlorocyclohexane (BHC), alpha- μg/kg 10 3 2.37 3.33 --- --- --- 2.4E+00    3.3E+00
Hexachlorocyclohexane (BHC), delta- μg/kg 10 3 0.429 0.735 --- --- --- 4.3E-01    7.3E-01
Mirex μg/kg 10 6 0.341 0.329 Normal 95% KM (t) UCL 0.299 3.4E-01    3.0E-01
Total Chlordane μg/kg 10 10 40.5 58.5 Normal 95% Student's-t UCL 45.7 4.1E+01    4.6E+01

Dioxin Furans
Total Dioxin/Furan TEQ 2005 (Mammal) ng/kg 10 3 10.1 11.6 --- --- --- 1.0E+01    1.2E+01

PCB Congeners
Total Nondioxin-like PCB Congener ng/kg 10 10 480,338 590,522 Normal 95% Student's-t UCL 519,282 4.8E+05    5.2E+05
Total PCB Congener TEQ 2005 (Mammal) ng/kg 10 10 22.3 27.6 Normal 95% Student's-t UCL 24.2 2.2E+01    2.4E+01

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL. Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.
95% UCL = 95% upper confidence limit mg/kg = milligram per kilogram TEQ = toxic equivalence quotient
µg/kg = microgram per kilogram NA = not applicable UCL = upper confidence limit
BCA = bias-corrected accelerated ng/kg = nanogram per kilogram
DDD = dichlorodiphenyldichloroethane Sd = standard deviation
DDE = dichlorodiphenyldichloroethylene (t) = Student's-t

Study Area

Maximum 
Detected 

Concentration

95% UCL Exposure Point Concentration

Exposure 
Point Contaminant of Potential Concern Units Total Samples Total Detects Mean1



Table 4-12
Exposure Point Concentration Summary – Ambient Air in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Air
Exposure Medium: Air

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

Volatile Organic Compounds (VOCs)
1,2,4-Trimethylbenzene µg/m3 24 24 0.292 0.983 Nonparametric 95% Chebyshev (Mean, Sd) UCL 0.478 2.9E-01    4.8E-01
Benzene µg/m3 24 24 0.259 0.843 Normal 95% Modified-t UCL 0.31 2.6E-01    3.1E-01
Carbon tetrachloride (Tetrachloromethane) µg/m3 24 24 0.487 0.522 Normal 95% Student's-t UCL 0.492 4.9E-01    4.9E-01
Chloroform µg/m3 24 24 0.174 0.884 Nonparametric 95% Chebyshev (Mean, Sd) UCL 0.358 1.7E-01    3.6E-01
Ethylbenzene µg/m3 24 24 0.236 1.21 Nonparametric 95% Chebyshev (Mean, Sd) UCL 0.433 2.4E-01    4.3E-01
Tetrachloroethene (PCE) µg/m3 24 24 4.72 106 Nonparametric 95% Chebyshev (Mean, Sd) UCL 23.9 4.7E+00    2.4E+01
Trichloroethene (TCE) µg/m3 24 9 0.0981 1.64 Nonparametric 95% KM (BCA) UCL 0.243 9.8E-02    2.4E-01
Vinyl chloride µg/m3 24 0 -- -- -- -- -- -- --

PCB Aroclors
Aroclor 1242 µg/m3

23 2 0.00765 0.0102 -- -- -- 7.7E-03    1.0E-02
Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL. Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.
µg/m3 = microgram per cubic meter
BCA = bias-corrected accelerated
Sd = standard deviation
UCL = upper confidence limit

Study Area

Maximum 
Detected 

Concentration

95% UCL Exposure Point Concentration

Exposure 
Point Contaminant of Potential Concern Units Total Samples

Total
Detects Mean1



Table 4-13
Values Used for Daily Intake Calculations Surface Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion Recreational Boaters Adult (>18 years old) Surface Water CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water 0.011 L/hour
Mean of 95% upper confidence limits of water ingestion while canoeing and 

kayaking (no capsizing) estimated from a swimming pool study (USEPA 2011b)

ET Exposure Time 2.5 hours/day
Based on duration of canoe/kayak trips led by North Brooklyn Boat Club in 

Newtown Creek and best professional judgement based on time site 
characteristics

EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)

Adolescent
(7 to 18 years old)

Surface Water CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water 0.011 L/hour
 Mean of 95% upper confidence limits of water ingestion while canoeing and 

kayaking (no capsizing) estimated from a swimming pool study (USEPA 2011b)

ET Exposure Time 2.5 hours/day
Based on duration of canoe/kayak trips led by North Brooklyn Boat Club in 

Newtown Creek and best professional judgement based on time site 
characteristics

EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)
ED Exposure Duration 12 years Based on age group of receptor

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 4,380 days ED (year) x 365 days/year (USEPA 1989)

Ingestion Swimmers/Bathers Adult (>18 years old) Surface Water CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT
IR-W Ingestion Rate of Water 0.071 L/hour Recommended upper percentile ingestion for adult swimmers (USEPA 2011b)

ET Exposure Time 0.5 hours/day Best professional judgement based on site characteristics
EF Exposure Frequency 17 days/year 1 day/week for summer months (June – September)

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)



Table 4-13
Values Used for Daily Intake Calculations Surface Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion Swimmers/Bathers
Adolescent

(7 to 18 years old)
Surface Water CW

Chemical Concentration in Surface 
Water

Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT
IR-W Ingestion Rate of Water 0.12 L/hour Recommended upper percentile ingestion for children swimmers (USEPA 2011b)

ET Exposure Time 0.5 hours/day Best professional judgement based on site characteristics
EF Exposure Frequency 17 days/year 1 day/week for summer months (June – September)
ED Exposure Duration 12 years Based on age group of receptor

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 4,380 days ED (year) x 365 days/year (USEPA 1989)

Ingestion Dockside Workers Adult (>18 years old) Surface Water CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water 0.011 L/hour
 Mean of 95% upper confidence limits of water ingestion while canoeing and 

kayaking (no capsizing) estimated from a swimming pool study (USEPA 2011b)
ET Exposure Time 8 hours/day Standard work day (USEPA 1991)
EF Exposure Frequency 3 days/year Based on Phase 2 RI field observations of Dockside Worker activity
ED Exposure Duration 25 years Standard default commercial/industrial exposure duration (USEPA 1991)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 9,125 days ED (year) x 365 days/year (USEPA 1989)

General Construction 
Workers

Adult (>18 years old) Surface Water CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water 0.011 L/hour
 Mean of 95% upper confidence limits of water ingestion while canoeing and 

kayaking (no capsizing) estimated from a swimming pool study (USEPA 2011b)
ET Exposure Time 8 hours/day Standard work day (USEPA 1991)
EF Exposure Frequency 86 days/year Based on four-month duration of construction project
ED Exposure Duration 1 years Based on duration of construction project

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)

AT-N Averaging Time (Noncancer) 86 days
Averaging time limited to four-month duration of construction project (USEPA 

2016)



Table 4-13
Values Used for Daily Intake Calculations Surface Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal
Recreational 

Anglers/Crabbers
Adult (>18 years old) Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
3,735 cm2 Mean of male and female adult (≥21 years) sums of mean surface area values for 

arms and hands (USEPA 2011a)  
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 1 hours/event
Assume that exposure to surface water would only occur when catching fish or 
retrieving fouled gear and would be a fraction of the angling/crabbing event.  

t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

Dermal
Recreational 

Anglers/Crabbers
Adult (>18 years old) Surface Water CW

Chemical Concentration in Surface 
Water

Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-13
Values Used for Daily Intake Calculations Surface Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 4 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal
Recreational 

Anglers/Crabbers
Adolescent

(7 to 18 years old)
Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
2,843 cm2 Average of summed mean surface area values for arms and hands for 6 to <11 

years, 11 to <16 years, and 16 to <21 years age groups (USEPA 2011a)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 12 years Based on age group of receptor
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 4,380 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 1 hours/event
Assume that exposure to surface water would only occur when catching fish or 
retrieving fouled gear and would be a fraction of the angling/crabbing event.  

t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-13
Values Used for Daily Intake Calculations Surface Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 5 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Recreational Boaters Adult (>18 years old) Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
12,680 cm2 Average of male and female adult (≥21 years) sums of mean surface area values 

for head, arms, hands, legs, and feet (USEPA 2011a)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 2.5 hours/event
Based on duration of canoe/kayak trips led by North Brooklyn Boat Club in 

Newtown Creek and best professional judgement based on time site 
characteristics

t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-13
Values Used for Daily Intake Calculations Surface Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 6 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Recreation Boaters
Adolescent

(7 to 18 years old)
Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
8,980 cm2

Average of summed mean surface area values for head, arms, hands, legs, and 
feet for 6 to <11 years, 11 to <16 years, and 16 to <21 years age groups (USEPA 

2011a)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 12 years Based on age group of receptor
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 4,380 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 2.5 hours/event
Based on duration of canoe/kayak trips led by North Brooklyn Boat Club in 

Newtown Creek and best professional judgement based on time site 
characteristics

t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-13
Values Used for Daily Intake Calculations Surface Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 7 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Swimmers/Bathers Adult (>18 years old) Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
20,900 cm2 Weighted average of mean values for adults, male and female, ≥21 years (USEPA 

2011b, 2014)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 17 days/year 1 day/week for summer months (June – September)
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 0.5 hours/event Best professional judgement based on site characteristics
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-13
Values Used for Daily Intake Calculations Surface Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 8 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Swimmers/Bathers
Adolescent

(7 to 18 years old)
Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
15,033 cm2 Average of mean values for children for the 6 to <11 years, 11 to <16 years, and 

16 to <21 years age groups (USEPA 2011a)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 17 days/year 1 day/week for summer months (June – September)
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 12 years Based on age group of receptor
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 4,380 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 0.5 hours/event Best professional judgement based on site characteristics
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-13
Values Used for Daily Intake Calculations Surface Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 9 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Dockside Workers Adult (>18 years old) Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
3,527 cm2   Weighted average of mean values for head, forearms, and hands (male and 

female, ≥21 years; USEPA 2011b, 2014)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 3 days/year Based on Phase 2 RI field observations of Dockside Worker activity
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 25 years Standard default commercial/industrial exposure duration (USEPA 1991)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 9,125 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 8 hours/event Standard work day (USEPA 1991)
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-13
Values Used for Daily Intake Calculations Surface Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 10 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal
General Construction 

Workers
Adult (>18 years old) Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
3,527 cm2   Weighted average of mean values for head, forearms, and hands (male and 

female, ≥21 years; USEPA 2011b, 2014)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 86 days/year Based on 4-month duration of construction project
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 1 years Based on duration of construction project
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2

AT-N Averaging Time (Noncancer) 86 days
Averaging time limited to 4-month duration of construction project 

(USEPA 2016)
tevent Event Duration 8 hours/event Standard work day (USEPA 1991)

t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-13
Values Used for Daily Intake Calculations Surface Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 11 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Sailboat User Adult (>18 years old) Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
12,680 cm2 Average of male and female adult (≥21 years) sums of mean surface area values 

for head, arms, hands, legs, and feet (USEPA 2011a)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 52 days/year Assume sailboat users present 2 days/week for 6 months/year
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 5 years Assumed upper-bound occupancy time for transients on sailboats
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 1,825 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 1 hours/event Best professional judgement
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004

Footnote Instructions:
1 = An upper one-sided 95% confidence limit of the mean or the maximum concentration (whichever is lower) of chemical in specified exposure point media.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors:, OSWER Directive 9285.6-03.
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part E, Supplemental guidance for Dermal Risk Assessment) Final. USEPA/540/R/99/005.
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011.
USEPA 2011b: Exposure Factors Handbook: EPA/600/R-09/052F.  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 



Table 4-14
Values Used for Daily Intake Calculations Sediment Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment
Exposure 

Route 
Receptor 

Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion Dockside Workers Adult (>18 years old) Sediment CS Chemical Concentration in Sediment Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 
CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 100 mg/day Adult outdoor worker soil ingestion rate (USEPA 1991, 2014)
EF Exposure Frequency 3 days/year Based on Phase 2 RI field observations of Dockside Worker activity
ED Exposure Duration 25 years Standard default commercial/industrial exposure duration (USEPA 1991)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 9,125 days ED (year) x 365 days/year (USEPA 1989)

Adult (>18 years old) Sediment CS Chemical Concentration in Sediment Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 330 mg/day Default adult construction worker soil ingestion rate (USEPA 2002)
EF Exposure Frequency 86 days/year Based on 4-month duration of construction project
ED Exposure Duration 1 years Based on duration of construction project

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)

AT-N Averaging Time (Noncancer) 86 days
Averaging time limited to 4-month duration of construction project (USEPA 

2016)
Ingestion Sailboat Users Adult (>18 years old) Soil CS Chemical Concentration in Sediment Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 100 mg/day Adult resident soil ingestion rate (USEPA 1991, 2014)
EF Exposure Frequency 52 days/year Assume sailboat users present 2 days/week for 6 months/year
ED Exposure Duration 5 years Assumed upper-bound occupancy time for transients on sailboats

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 1,825 days ED (year) x 365 days/year (USEPA 1989)

Dermal Dockside Workers Adult (>18 years old) Sediment CS Chemical Concentration in Sediment Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 
CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 1/AT

SA
Skin Surface Area Available for 

Contact
3,527 cm2   Weighted average of mean values for head, forearms, and hands (male and 

female, ≥21 years; USEPA 2011b, 2014)
AF Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)

ABS Absorption Factor Chemical-specific unitless Chemical-specific (USEPA 2004)
EF Exposure Frequency 3 days/year Based on Phase 2 RI field observations of Dockside Worker activity
ED Exposure Duration 25 years Standard default commercial/industrial exposure duration (USEPA 1991)
EV Event Frequency 1 events/day One event per day

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 9,125 days ED (year) x 365 days/year (USEPA 1989)

General 
Construction  

Workers



Table 4-14
Values Used for Daily Intake Calculations Sediment Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment
Exposure 

Route 
Receptor 

Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Adult (>18 years old) Sediment CS Chemical Concentration in Sediment Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 1/AT

SA
Skin Surface Area Available for 

Contact
3,527 cm2   Weighted average of mean values for head, forearms, and hands (male and 

female, ≥21 years; USEPA 2011b, USEPA 2014)
AF Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)

ABS Absorption Factor Chemical-specific unitless Chemical-specific (USEPA 2004)
EF Exposure Frequency 86 days/year Based on four-month duration of construction project
ED Exposure Duration 1 years Based on duration of construction project
EV Event Frequency 1 events/day One event per day

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)

AT-N Averaging Time (Noncancer) 86 days
Averaging time limited to four-month duration of construction project (USEPA 

2016)
Dermal Sailboat Users Adult (>18 years old) Sediment CS Chemical Concentration in Sediment Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 1/AT

SA
Skin Surface Area Available for 

Contact
3,527 cm2   Weighted average of mean values for head, forearms, and hands (male and 

female, ≥21 years; USEPA 2011b, 2014)
AF Adherence Factor 0.07 mg/cm2-event Default adult resident soil adherence factor (Exhibit 3-5, USEPA 2004)

ABS Absorption Factor Chemical-specific unitless Chemical-specific (USEPA 2004)
EF Exposure Frequency 52 days/year Assume sailboat users present 2 days/week for 6 months/year
ED Exposure Duration 5 years Assumed upper-bound occupancy time for transients on sailboats
EV Event Frequency 1 events/day One event per day

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 1,825 days ED (year) x 365 days/year (USEPA 1989)

Footnote Instructions:
1 = An upper one-sided 95% confidence limit of the mean or the maximum concentration (whichever is lower) of chemical in specified exposure point media.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors:, OSWER Directive 9285.6-03
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part E, Supplemental guidance for Dermal Risk Assessment) Final. USEPA/540/R/99/005.
USEPA 2011b: Exposure Factors Handbook: EPA/600/R-09/052F.  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 

General 
Construction  

Workers



Table 4-15
Values Used for Daily Intake Calculations Fish and Crab Tissue Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water and Sediment
Exposure Medium: Fish/Crab Tissue

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion 
Recreational

Anglers
Adult (>18 years old) Fish Cf Chemical Concentration in Fish Chemical-specific

mg/kg wet 
weight Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-03 kg/g -- Cf x CF1 x IRf x FI x (1-Loss) x EF x ED x 1/BW x 1/AT

IRf Ingestion Rate of Fish 26 g/day
Fish consumption rate based on 95th percentile of Recreational Freshwater 

Angler Value (Table 10-84, USEPA 1997).
FI Fraction Ingested fish specific unitless Assumes 100% exposure from Newtown Creek

Striped Bass 1 unitless
White Perch 1 unitless

Loss Cooking Loss 0 unitless Assumes 100% of chemical remains in fish
EF Exposure Frequency 365 days/year Fish ingestion rate averaged over one year

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)

Adolescent
(7 to 18 years old)

Fish Cf Chemical Concentration in Fish Chemical-specific
mg/kg wet 

weight Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-03 kg/g -- Cf x CF1 x IRf x FI x (1-Loss) x EF x ED x 1/BW x 1/AT
IRf Ingestion Rate of Fish 17 g/day Fish consumption rate for adolescent assumed to be 2/3 of adult rate.
FI Fraction Ingested fish specific unitless Assumes 100% exposure from Newtown Creek

Striped Bass 1 unitless
White Perch 1 unitless

Loss Cooking Loss 0 unitless Assumes 100% of chemical remains in fish
EF Exposure Frequency 365 days/year Fish ingestion rate averaged over one year
ED Exposure Duration 12 years Based on age group of receptor

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 4,380 days ED (year) x 365 days/year (USEPA 1989)



Table 4-15
Values Used for Daily Intake Calculations Fish and Crab Tissue Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water and Sediment
Exposure Medium: Fish/Crab Tissue

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion 
Recreational

Anglers
Child (0 to 6 years old) Fish Cf Chemical Concentration in Fish Chemical-specific

mg/kg wet 
weight Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-03 kg/g -- Cf x CF1 x IRf x FI x (1-Loss) x EF x ED x 1/BW x 1/AT

IRf Ingestion Rate of Fish 9 g/day  Fish consumption rate for child assumed to be 1/3 of adult rate.

FI Fraction Ingested fish specific unitless Assumes 100% exposure from Newtown Creek
Striped Bass 1 unitless
White Perch 1 unitless

Loss Cooking Loss 0 unitless Assumes 100% of chemical remains in fish
EF Exposure Frequency 365 days/year Fish ingestion rate averaged over one year
ED Exposure Duration 6 years Based on age group of receptor
BW Body Weight 15 kg Weighted average of mean body weights (birth to <6 years; USEPA 2011b, 2014)

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 2,190 days ED (year) x 365 days/year (USEPA 1989)

Child/Adult Fish -- -- -- -- --
Child/Adult cancer risk will be calculated as the sum 

of the Child cancer risk and the Adult cancer risk
Recreational 

Crabbers
Adult (>18 years old) Crab Cb Chemical Concentration in Crab Chemical-specific

mg/kg wet 
weight Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-03 kg/g -- Cb x CF1 x IRb x FI x (1-Loss) x EF x ED x 1/BW x 1/AT

IRb Ingestion Rate of Crab 20.9 g/day
Crab consumption rate based on the USEPA-calculated 90th percentile value 
from Burger (2002) adjusted to a blue crab edible tissue weight of 45 grams.  

FI Fraction from Source 1 unitless Assumes 100% exposure from Newtown Creek
Loss Cooking Loss 0 unitless Assumes 100% of chemical remains in crab

EF Exposure Frequency 365 days/year Crab ingestion rate averaged over one year

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)



Table 4-15
Values Used for Daily Intake Calculations Fish and Crab Tissue Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water and Sediment
Exposure Medium: Fish/Crab Tissue

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion 
Recreational 

Crabbers
Adolescent

(7 to 18 years old)
Crab Cb Chemical Concentration in Crab Chemical-specific

mg/kg wet 
weight Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-03 kg/g -- Cb x CF1 x IRb x FI x (1-Loss) x EF x ED x 1/BW x 1/AT
IRb Ingestion Rate of Crab 14 g/day Crab consumption rate for adolescent assumed to be 2/3 of adult rate.
FI Fraction from Source 1 unitless Assumes 100% exposure from Newtown Creek

Loss Cooking Loss 0 unitless Assumes 100% of chemical remains in crab
EF Exposure Frequency 365 days/year Crab ingestion rate averaged over one year
ED Exposure Duration 12 years Based on age group of receptor

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 4,380 days ED (year) x 365 days/year (USEPA 1989)

Child (0 to 6 years old) Crab Cb Chemical Concentration in Crab Chemical-specific
mg/kg wet 

weight Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-03 kg/g -- Cb x CF1 x IRb x FI x (1-Loss) x EF x ED x 1/BW x 1/AT
IRb Ingestion Rate of Crab 7 g/day  Crab consumption rate for child assumed to be 1/3 of adult rate.
FI Fraction from Source 1 unitless Assumes 100% exposure from Newtown Creek

Loss Cooking Loss 0 unitless Assumes 100% of chemical remains in crab
EF Exposure Frequency 365 days/year Crab ingestion rate averaged over one year
ED Exposure Duration 6 years Based on age group of receptor
BW Body Weight 15 kg Weighted average of mean body weights (birth to <6 years; USEPA 2011b, 2014)

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 2,190 days ED (year) x 365 days/year (USEPA 1989)

Child/Adult Crab -- -- -- -- --
Child/Adult cancer risk will be calculated as the sum 

of the Child cancer risk and the Adult cancer risk

Footnote Instructions:
1 = An upper one-sided 95% confidence limit of the mean or the maximum concentration (whichever is lower) of chemical in specified exposure point media.
Burger 2002: Burger J., 2002. Consumption patterns and why people fish. Environ Res A 90:125-135.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 1997: Exposure Factors Handbook. EPA/600/P-95/002F a-c. August 1997
USEPA 2011a: Highlights of the Exposure Factors Handbook.  EPA/600/R-10/030.  October 2011.
USEPA 2011b: Exposure Factors Handbook: EPA/600/R-09/052F.  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 



Table 4-16
Values Used for Daily Intake Calculations Ambient Air Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Air
Exposure Medium: Air

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Inhalation
Recreational 

Anglers/Crabbers
Adult (>18 years old) Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 3.7 hours/day Mean time spent in outdoor recreation 18-<65 years old (USEPA 1997) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 175,200 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Adolescent
(7 to 18 years old)

Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 3 hours/day Average of mean time spent in outdoor recreation 5-17 years old (USEPA 1997) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)
ED Exposure Duration 12 years Based on age group of receptor

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 105,120 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Recreational Boaters Adult (>18 years old) Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 2.5 hours/day
Based on duration of canoe/kayak trips led by North Brooklyn Boat Club in 

Newtown Creek and best professional judgement based on time site 
characteristics

CA x ET x EF x ED x 1/AT

EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 175,200 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Adolescent
(7 to 18 years old)

Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 2.5 hours/day
Based on duration of canoe/kayak trips led by North Brooklyn Boat Club in 

Newtown Creek and best professional judgement based on time site 
characteristics

CA x ET x EF x ED x 1/AT

EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)
ED Exposure Duration 12 years Based on age group of receptor

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 105,120 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)



Table 4-16
Values Used for Daily Intake Calculations Ambient Air Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Air
Exposure Medium: Air

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Inhalation Swimmers/Bathers Adult (>18 years old) Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =
ET Exposure Time 0.5 hours/day Best professional judgement based on site characteristics CA x ET x EF x ED x 1/AT
EF Exposure Frequency 17 days/year 1 day/week for summer months (June – September)

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 175,200 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Adolescent
(7 to 18 years old)

Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 0.5 hours/day Best professional judgement based on site characteristics CA x ET x EF x ED x 1/AT
EF Exposure Frequency 17 days/year 1 day/week for summer months (June – September)
ED Exposure Duration 12 years Based on age group of receptor

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 105,120 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Shoreline 
Recreational Users

Adult (>18 years old) Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 3.7 hours/day Mean time spent in outdoor recreation 18-<65 years old (USEPA 1997) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 175,200 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Adolescent
(7 to 18 years old)

Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 3 hours/day Average of mean time spent in outdoor recreation 5-17 years old (USEPA 1997) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)
ED Exposure Duration 12 years Based on age group of receptor

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 105,120 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Child (0 to 6 years old) Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =
ET Exposure Time 2.8 hours/day Mean of  time spent in outdoor recreation for 1-4 years (USEPA 1997) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)
ED Exposure Duration 6 years Based on age group of receptor

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 52,560 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Child/Adult Ambient Air -- -- -- -- --
Child/Adult cancer risk will be calculated as the sum 

of the Child cancer risk and the Adult cancer risk
Landside Workers Adult (>18 years old) Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 8 hours/day Standard work day (USEPA 1991) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 250 days/year Standard default commercial/industrial exposure frequency (USEPA 1991)
ED Exposure Duration 25 years Standard default commercial/industrial exposure duration (USEPA 1991)

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 219,000 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)



Table 4-16
Values Used for Daily Intake Calculations Ambient Air Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Air
Exposure Medium: Air

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Inhalation Dockside Workers Adult (>18 years old) Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =
ET Exposure Time 8 hours/day Standard work day (USEPA 1991) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 3 days/year Based on Phase 2 RI field observations of Dockside Worker activity
ED Exposure Duration 25 years Standard default commercial/industrial exposure duration (USEPA 1991)

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 219,000 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Adult (>18 years old) Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =
ET Exposure Time 8 hours/day Standard work day (USEPA 1991) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 86 days/year Based on 4-month duration of construction project
ED Exposure Duration 1 years Based on duration of construction project

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)

AT-N Averaging Time (Noncancer) 2,064 hours
Averaging time limited to 4-month duration of construction project (USEPA 

2016)
Sailboat Users Adult (>18 years old) Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 12 hours/day
Assume sailboat occupants present 50% of day, based on observations of 

sailboats
CA x ET x EF x ED x 1/AT

EF Exposure Frequency 52 days/year Assume sailboat users present 2 days/week for 6 months/year
ED Exposure Duration 5 years Assumed upper-bound occupancy time for transients on sailboats

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 43,800 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Footnote Instructions:
1 = An upper one-sided 95% confidence limit of the mean or the maximum concentration (whichever is lower) of chemical in specified exposure point media.
USEPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors:, OSWER Directive 9285.6-03.
USEPA 1997: Exposure Factors Handbook: EPA/600/P-95/002F a-c. August 1997.
USEPA 2009: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part F, Supplemental guidance for Inhalation Risk Assessment) Final. USEPA/540/R/070/002.
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 

General 
Construction  

Workers



Table 4-17
Values Used for Daily Intake Calculations Overflow Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Overflow Water

Exposure 
Route 

Receptor 
Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion
Occupational 

Workers
Adult (>18 years old)

Overflow 
Surface Water

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x  1/BW x 1/AT
IR-W Ingestion Rate of Water 0.004 L/hour Mean water ingested while wading/splashing (USEPA 2011b)

ET Exposure Time 5.3 hours/day
Based on mean of hours exposed during the three day period of assumed 

flooding (4 hours of exposure during first and third days and 8 hours of 
exposure during second day)

EF Exposure Frequency 3 days/year
Professional judgement, conservatively assumes canal overflows 1 time a 

year, and remains on surface 3 days per each overflow event
ED Exposure Duration 25 years Standard default commercial/industrial exposure duration (USEPA 1991)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value 

(USEPA 2011b, 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 9,125 days ED (year) x 365 days/year (USEPA 1989)

Ingestion Residential Adult (>18 years old)
Overflow 

Surface Water
CW

Chemical Concentration in Surface 
Water

Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x  1/BW x 1/AT
IR-W Ingestion Rate of Water 0.004 L/hour Mean water ingested while wading/splashing (USEPA 2011b)

ET Exposure Time 5.3 hours/day
Based on mean of hours exposed during the three day period of assumed 

flooding (4 hours of exposure during first and third days and 8 hours of 
exposure during second day)

EF Exposure Frequency 3 days/year
Professional judgement, conservatively assumes canal overflows 1 time a 

year, and remains on surface 3 days per each overflow event

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus 

the 6 years spent as a child (USEPA 2011b, 2014)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value 

(USEPA 2011b, 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)

Adolescent
(7 to 18 years old)

Overflow 
Surface Water

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT
IR-W Ingestion Rate of Water 0.004 L/hour Mean water ingested while wading/splashing (USEPA 2011b)

ET Exposure Time 5.3 hours/day
Based on mean of hours exposed during the three day period of assumed 

flooding (4 hours of exposure during first and third days and 8 hours of 
exposure during second day)

EF Exposure Frequency 3 days/year
Professional judgement, conservatively assumes canal overflows 1 time a 

year, and remains on surface 3 days per each overflow event
ED Exposure Duration 12 years Based on age group of receptor

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 4,380 days ED (year) x 365 days/year (USEPA 1989)



Table 4-17
Values Used for Daily Intake Calculations Overflow Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Overflow Water

Exposure 
Route 

Receptor 
Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion Residential Child (0 to 6 years old)
Overflow 

Surface Water
CW

Chemical Concentration in Surface 
Water

Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x  1/BW x 1/AT
IR-W Ingestion Rate of Water 0.004 L/hour Mean water ingested while wading/splashing (USEPA 2011b)

ET Exposure Time 4 hours/day
Based on assumption that a young child may be exposed to overflow water 

for 4 hours during the first day of the flood but would not be involved in 
subsequent cleanup activities.  

EF Exposure Frequency 1 days/year
Young child may be exposed to flood waters during first day of flood but 

would not be involved in cleanup activities
ED Exposure Duration 6 years Based on age group of receptor

BW Body Weight 15 kg
Weighted average of mean body weights (birth to <6 years; USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 2,190 days ED (year) x 365 days/year (USEPA 1989)

Child/Adult
Overflow 

Surface Water
-- -- -- -- --

Child/Adult cancer risk will be calculated as the sum of 
the Child cancer risk and the Adult cancer risk

Dermal
Occupational 

Workers
Adult (>18 years old)

Overflow 
Surface Water

DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
6,032 cm2

Weighted average of mean values for hands, forearms, lower legs, and head 
(male and female, ≥21 years old).  Male ratio of mean arm: forearm was 

applied to female arm data (USEPA 2011b, USEPA 2014).
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 3 days/year
Professional judgement, conservatively assumes canal overflows 1 time a 

year, and remains on surface 3 days per each overflow event
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 25 years Standard default commercial/industrial exposure duration (USEPA 1991)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 + B)) 

+ 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value 

(USEPA 2011b, 2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 9,125 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 5.3 hours/event
Based on mean of hours exposed during the three day period of assumed 

flooding (4 hours of exposure during first and third days and 8 hours of 
exposure during second day)

t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-17
Values Used for Daily Intake Calculations Overflow Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Overflow Water

Exposure 
Route 

Receptor 
Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Residential Adult (>18 years old)
Overflow 

Surface Water
DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
6,032 cm2

Weighted average of mean values for hands, forearms, lower legs and head 
(male and female, ≥21 years old). Male ratio of mean arm: forearm was 

applied to female arm data (USEPA 2011b, USEPA 2014)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 3 days/year
Professional judgement, conservatively assumes canal overflows 1 time a 

year, and remains on surface 3 days per each overflow event
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus 

the 6 years spent as a child (USEPA 2011b, 2014)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 + B)) 

+ 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value 

(USEPA 2011b, 2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 5.3 hours/event
Based on mean of hours exposed during the three day period of assumed 

flooding (4 hours of exposure during first and third days and 8 hours of 
exposure during second day)

t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-17
Values Used for Daily Intake Calculations Overflow Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 4 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Overflow Water

Exposure 
Route 

Receptor 
Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Residential
Adolescent

(7 to 18 years old)
Overflow 

Surface Water
DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
4,160 cm2

Mean value for hands, forearms, lower legs and head (male and female, 6 to 
<11 years, 11 to <16 years, and 16 to <21 years age groups). Male ratio of 

mean arm: forearm and male and female ratio of legs: lower legs were 
applied to estimate (USEPA 2011b)

DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 3 days/year
Professional judgement, conservatively assumes canal overflows 1 time a 

year, and remains on surface 3 days per each overflow event
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 12 years Based on age group of receptor
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 + B)) 

+ 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 4,380 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 5.3 hours/event
Based on mean of hours exposed during the three day period of assumed 

flooding (4 hours of exposure during first and third days and 8 hours of 
exposure during second day)

t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg
CF2 Conversion Factor 2 0.001 L/cm3

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-17
Values Used for Daily Intake Calculations Overflow Water Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 5 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Overflow Water

Exposure 
Route 

Receptor 
Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Residential Child (0 to 6 years old)
Overflow 

Surface Water
DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
2,373 cm2 Weighted average of mean values for head, hands, forearms, lower legs and 

feet (male and female, birth to <6 years; USEPA 2011b, USEPA 2014)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 1 days/year
Young child may be exposed to flood waters during first day of flood but 

would not be involved in cleanup activities
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 6 years Based on age group of receptor
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 + B)) 

+ 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 15 kg
Weighted average of mean body weights (birth to <6 years; USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Noncancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 2,190 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 4 hours/event
Based on assumption that a young child may be exposed to overflow water 

for 4 hours during the first day of the flood but would not be involved in 
subsequent cleanup activities.  

t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004

Child/Adult
Overflow 

Surface Water
-- -- -- -- --

Child/Adult cancer risk will be calculated as the sum of 
the Child cancer risk and the Adult cancer risk

Footnote Instructions:
1 = An upper one-sided 95% confidence limit of the mean or the maximum concentration (whichever is lower) of chemical in specified exposure point media.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors:, OSWER Directive 9285.6-03.
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part E, Supplemental guidance for Dermal Risk Assessment) Final. USEPA/540/R/99/005.
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011.
USEPA 2011b: Exposure Factors Handbook: EPA/600/R-09/052F.  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 



Table 4-18
Values Used for Daily Intake Calculations Overflow Sediment Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 4

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Overflow Sediment

Exposure 
Route Receptor Population Receptor Age Exposure Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion Occupational Worker Adult (>18 years old)
Overflow Surface 

Sediment
CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 100 mg/day Adult outdoor worker soil ingestion rate (USEPA 1991, 2014)

EF Exposure Frequency 3 days/year
Professional judgement, conservatively assumes canal overflows 1 time a year, 

and remains on surface 3 days per each overflow event
ED Exposure Duration 25 years Standard default commercial/industrial exposure duration (USEPA 1991)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 9,125 days ED (year) x 365 days/year (USEPA 1989)

Residential Adult (>18 years old)
Overflow Surface 

Sediment
CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 100 mg/day Adult resident daily soil ingestion rate (USEPA 1991, 2014) 

EF Exposure Frequency 3 days/year
Professional judgement, conservatively assumes canal overflows 1 time a year, 

and remains on surface 3 days per each overflow event

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)

Adolescent
(7 to 18 years old)

Overflow Surface 
Sediment

CS
Chemical Concentration in 

Sediment
Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 100 mg/day Adult resident daily soil ingestion rate (USEPA 1991, 2014) 

EF Exposure Frequency 3 days/year
Professional judgement, conservatively assumes canal overflows 1 time a year, 

and remains on surface 3 days per each overflow event
ED Exposure Duration 12 years Based on age group of receptor

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 4,380 days ED (year) x 365 days/year (USEPA 1989)



Table 4-18
Values Used for Daily Intake Calculations Overflow Sediment Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 4

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Overflow Sediment

Exposure 
Route Receptor Population Receptor Age Exposure Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion Residential Child (0 to 6 years old)
Overflow Surface 

Sediment
CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 200 mg/day Child resident soil ingestion rate (USEPA 2011b, USEPA 2014)

EF Exposure Frequency 1 days/year
Young child may be exposed to overflow sediment during first day of flood but 

would not be involved in cleanup activities
ED Exposure Duration 6 years Based on age group of receptor
BW Body Weight 15 kg Weighted average of mean body weights (birth to <6 years; USEPA 2011b, 2014)

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 2,190 days ED (year) x 365 days/year (USEPA 1989)

Child/Adult
Overflow Surface 

Sediment
-- -- -- -- --

Child/Adult cancer risk will be calculated as 
the sum of the Child cancer risk and the Adult 

cancer risk

Dermal Occupational Worker Adult (>18 years old)
Overflow Surface 

Sediment
CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg --
CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW 

x 1/AT

SA
Skin Surface Area Available for 

Contact
6,032 cm2

Weighted average of mean values for hands, forearms, lower legs, and head 
(male and female, ≥21 years old).  Male ratio of mean arm: forearm was applied 

to female arm data (USEPA 2011b, USEPA 2014).
AF Soil to Skin Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)

ABS Dermal Absorption Factor Solids Chemical-specific -- USEPA 2004

EF Exposure Frequency 3 days/year
Professional judgement, conservatively assumes canal overflows 1 time a year, 

and remains on surface 3 days per each overflow event.
ED Exposure Duration 25 years Standard default commercial/industrial exposure duration (USEPA 1991)
EV Event Frequency 1 events/day One event per day

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 9,125 days ED (year) x 365 days/year (USEPA 1989)



Table 4-18
Values Used for Daily Intake Calculations Overflow Sediment Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 4

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Overflow Sediment

Exposure 
Route Receptor Population Receptor Age Exposure Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Residential Adult (>18 years old)
Overflow Surface 

Sediment
CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg --
CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW 

x 1/AT

SA
Skin Surface Area Available for 

Contact
6,032 cm2

Weighted average of mean values for hands, forearms, lower legs and head 
(male and female, ≥21 years old). Male ratio of mean arm: forearm was applied 

to female arm data (USEPA 2011b, USEPA 2014)
AF Soil to Skin Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)

ABS Dermal Absorption Factor Solids Chemical-specific -- USEPA 2004

EF Exposure Frequency 3 days/year
Professional judgement, conservatively assumes canal overflows 1 time a year, 

and remains on surface 3 days per each overflow event

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)
EV Event Frequency 1 events/day One event per day

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)

Adolescent
(7 to 18 years old)

Overflow Surface 
Sediment

CS
Chemical Concentration in 

Sediment
Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg --
CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW 

x 1/AT

SA
Skin Surface Area Available for 

Contact
4,160 cm2

Mean value for hands, forearms, lower legs and head (male and female, 6 to <11 
years, 11 to <16 years, and 16 to <21 years age groups). Male ratio of mean arm: 
forearm and male and female ratio of legs: lower legs were applied to estimate 

(USEPA 2011b)
AF Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)

ABS Absorption Factor Chemical-specific unitless Chemical-specific (USEPA 2004)

EF Exposure Frequency 3 days/year
Professional judgement, conservatively assumes canal overflows 1 time a year, 

and remains on surface 3 days per each overflow event
ED Exposure Duration 12 years Based on age group of receptor
EV Event Frequency 1 events/day One event per day

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 4,380 days ED (year) x 365 days/year (USEPA 1989)



Table 4-18
Values Used for Daily Intake Calculations Overflow Sediment Current and Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 4 of 4

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Overflow Sediment

Exposure 
Route Receptor Population Receptor Age Exposure Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Residential Child (0 to 6 years old)
Overflow Surface 

Sediment
CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg --
CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW 

x 1/AT

SA
Skin Surface Area Available for 

Contact
2,373 cm2 Weighted average of mean values for head, hands, forearms, lower legs and feet 

(male and female, birth to <6 years; USEPA 2011b, USEPA 2014)
AF Soil to Skin Adherence Factor 0.2 mg/cm2-event Geometric mean value for children playing in wet soil (USEPA 2004)

ABS Dermal Absorption Factor Solids Chemical-specific -- USEPA 2004

EF Exposure Frequency 1 days/year
Young child may be exposed to overflow sediment during first day of flood but 

would not be involved in cleanup activities
ED Exposure Duration 6 years Based on age group of receptor
EV Event Frequency 1 events/day One event per day
BW Body Weight 15 kg Weighted average of mean body weights (birth to <6 years; USEPA 2011b, 2014)

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 2,190 days ED (year) x 365 days/year (USEPA 1989)

Child/Adult
Overflow Surface 

Sediment
-- -- -- -- --

Child/Adult cancer risk will be calculated as 
the sum of the Child cancer risk and the Adult 

cancer risk
Footnote Instructions:
1 = An upper one-sided 95% confidence limit of the mean or the maximum concentration (whichever is lower) of chemical in specified exposure point media.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors:, OSWER Directive 9285.6-03
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part E, Supplemental guidance for Dermal Risk Assessment) Final. USEPA/540/R/99/005.
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011.
USEPA 2011b: Exposure Factors Handbook: EPA/600/R-09/052F.  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 



Table 4-19
Values Used for Daily Intake Calculations Surface Water Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion
Hunter's Point 

Construction Workers
Adult (>18 years old) Surface Water CW

Chemical Concentration in 
Surface Water

Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water 0.011 L/hour
 Mean of 95% upper confidence limits of water ingestion while canoeing and 

kayaking (no capsizing) estimated from a swimming pool study (USEPA 2011b)
ET Exposure Time 8 hours/day Standard work day (USEPA 1991)
EF Exposure Frequency 43 days/year Based on two-month duration of construction project
ED Exposure Duration 1 years Based on duration of construction project

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)

AT-N Averaging Time (Noncancer) 43 days
Averaging time limited to 2-month duration of construction project (USEPA 

2016)

Dermal
Hunter's Point 

Construction Workers
Adult (>18 years old) Surface Water DAevent

Dermally Absorbed Dose per 
Event

Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
3,527 cm2   Weighted average of mean values for head, forearms, and hands (male and 

female, ≥21 years; USEPA 2011b, 2014)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 43 days/year Based on two-month duration of construction project
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 1 years Based on duration of construction project
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2

AT-N Averaging Time (Noncancer) 43 days
Averaging time limited to 2-month duration of construction project (USEPA 

2016)
tevent Event Duration 8 hours/event Standard work day (USEPA 1991)

t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of 
Permeability Coefficient

Chemical-specific dimensionless USEPA 2004



Table 4-19
Values Used for Daily Intake Calculations Surface Water Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal
Plank Road Recreational 

Users
Adult (>18 years old) Surface Water DAevent

Dermally Absorbed Dose per 
Event

Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
7,328 cm2

Weighed average of mean values for hands, forearms, lower legs, feet and head 
(male and female, ≥21  years old).   Male ratio of mean arm: forearm was applied 

to female arm data (USEPA 2011b)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed). 
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 3.7 hours/event Mean time spent in outdoor recreation 18-<65 years old (USEPA 1997)
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of 
Permeability Coefficient

Chemical-specific dimensionless USEPA 2004



Table 4-19
Values Used for Daily Intake Calculations Surface Water Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal
Plank Road Recreational 

Users
Adolescent

(7 to 18 years old)
Surface Water DAevent

Dermally Absorbed Dose per 
Event

Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
5,127 cm2

Mean value for hands, lower legs, forearms, feet, and head (male and female, 6 
to <11 years, 11 to <16 years, and 16 to <21 years age groups). Male ratio of 

mean arm: forearm and male and female ratio of legs: lower legs were applied to 
estimate (USEPA 2011b)

DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 12 years Based on age group of receptor
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 4,380 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 3 hours/event Average of mean time spent in outdoor recreation 5-17 years old (USEPA 1997)
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of 
Permeability Coefficient

Chemical-specific dimensionless USEPA 2004

Footnote Instructions:
1 = An upper one-sided 95% confidence limit of the mean or the maximum concentration (whichever is lower) of chemical in specified exposure point media.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors:, OSWER Directive 9285.6-03.
USEPA 1997: Exposure Factors Handbook: EPA/600/P-95/002F a-c. August 1997.
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part E, Supplemental guidance for Dermal Risk Assessment) Final. USEPA/540/R/99/005.
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011.
USEPA 2011b: Exposure Factors Handbook: EPA/600/R-09/052F.  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 
USEPA 2016: Draft BHHRA USEPA comments



Table 4-20
Values Used for Daily Intake Calculations Sediment Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Future
Medium: Sediment
Exposure Medium: Sediment

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion
Hunter's Point 

Construction  Workers
Adult (>18 years old) Sediment CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 330 mg/day Default adult construction worker soil ingestion rate (USEPA 2002)
EF Exposure Frequency 43 days/year Based on two-month duration of construction project
ED Exposure Duration 1 years Based on duration of construction project

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)

AT-N Averaging Time (Noncancer) 43 days
Averaging time limited to 2-month duration of construction project 

(USEPA 2016)
Plank Road Recreational 

User
Adult (>18 years old) Sediment CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 100 mg/day Adult resident daily soil ingestion rate (USEPA 1991, 2014) 
EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus 

the 6 years spent as a child (USEPA 2011b, 2014)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)

Adolescent
(7 to 18 years old)

Sediment CS
Chemical Concentration in 

Sediment
Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 100 mg/day Adult resident daily soil ingestion rate (USEPA 1991, 2014) 
EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)
ED Exposure Duration 12 years Based on age group of receptor

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 4,380 days ED (year) x 365 days/year (USEPA 1989)



Table 4-20
Values Used for Daily Intake Calculations Sediment Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Future
Medium: Sediment
Exposure Medium: Sediment

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal
Hunter's Point 

Construction  Workers
Adult (>18 years old) Sediment CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 

SA
Skin Surface Area Available for 

Contact
3,527 cm2   Weighted average of mean values for head, forearms, and hands (male and 

female, ≥21 years; USEPA 2011b, USEPA 2014)
AF Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)

ABS Absorption Factor Chemical-specific unitless Chemical-specific (USEPA 2004)
EF Exposure Frequency 43 days/year Based on two-month duration of construction project
ED Exposure Duration 1 years Based on duration of construction project
EV Event Frequency 1 events/day One event per day

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)

AT-N Averaging Time (Noncancer) 43 days
Averaging time limited to 2-month duration of construction project 

(USEPA 2016)
Plank Road Recreational 

User
Adult (>18 years old) Sediment CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 

SA
Skin Surface Area Available for 

Contact
7,328 cm2

Weighted average of mean values for hands, forearms, lower legs, feet and 
head (male and female, ≥21 years old). Male ratio of mean arm: forearm was 

applied to female arm data  (USEPA 2011b)
AF Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)

ABS Absorption Factor Chemical-specific unitless Chemical-specific (USEPA 2004)
EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus 

the 6 years spent as a child (USEPA 2011b, 2014)
EV Event Frequency 1 events/day One event per day

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)



Table 4-20
Values Used for Daily Intake Calculations Sediment Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Scenario Timeframe: Future
Medium: Sediment
Exposure Medium: Sediment

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal
Plank Road Recreational 

Users
Adolescent

(7 to 18 years old)
Sediment CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 

SA
Skin Surface Area Available for 

Contact
5,127 cm2

Mean value for hands, lower legs, forearms, feet, and head (male and female, 6 
to <11 years, 11 to <16 years, and 16 to <21 years age groups). Male ratio of 

mean arm: forearm and male and female ratio of legs: lower legs were applied 
to estimate (USEPA 2011b)

AF Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)
ABS Absorption Factor Chemical-specific unitless Chemical-specific (USEPA 2004)
EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)
ED Exposure Duration 12 years Based on age group of receptor
EV Event Frequency 1 events/day One event per day

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 4,380 days ED (year) x 365 days/year (USEPA 1989)

Footnote Instructions:
1 = An upper one-sided 95% confidence limit of the mean or the maximum concentration (whichever is lower) of chemical in specified exposure point media.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors:, OSWER Directive 9285.6-03.
USEPA 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part E, Supplemental guidance for Dermal Risk Assessment) Final. USEPA/540/R/99/005.
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011.
USEPA 2011b: Exposure Factors Handbook: EPA/600/R-09/052F.  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 
USEPA 2016: Draft BHHRA USEPA comments



Table 4-21
Values Used for Daily Intake Calculations Ambient Air Future RME

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future
Medium: Air
Exposure Medium: Air

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Inhalation Adult (>18 years old) Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =
ET Exposure Time 8 hours/day Standard work day (USEPA 1991) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 43 days/year Based on two-month duration of construction project
ED Exposure Duration 1 years Based on duration of construction project

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)

AT-N Averaging Time (Noncancer) 1,032 hours
Averaging time limited to 2-month duration of construction project (USEPA 

2016)
Adult (>18 years old) Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 3.7 hours/day Mean time spent in outdoor recreation 18-<65 years old (USEPA 1997) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, minus the 

6 years spent as a child (USEPA 2011b, 2014)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 175,200 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Ambient Air CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =
ET Exposure Time 3 hours/day Average of mean time spent in outdoor recreation 5-17 years old (USEPA 1997) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 26 days/year 1 day/week, 6 months/year (assumed)
ED Exposure Duration 12 years Based on age group of receptor

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 105,120 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Footnote Instructions:
1 = An upper one-sided 95% confidence limit of the mean or the maximum concentration (whichever is lower) of chemical in specified exposure point media.
USEPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors:, OSWER Directive 9285.6-03.
USEPA 1997: Exposure Factors Handbook: EPA/600/P-95/002F a-c. August 1997.
USEPA 2009: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part F, Supplemental guidance for Inhalation Risk Assessment) Final. USEPA/540/R/070/002.
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011.
USEPA 2016: Draft BHHRA USEPA comments

Hunter's Point 
Construction Workers

Plank Road Recreational 
Users

Adolescent
(7 to 18 years old)



Table 4-22
Values Used for Daily Intake Calculations Surface Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion Recreational Boater Adult (>18 years old) Surface Water CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water 0.004 L/hour
 Mean of water ingested while canoeing and kayaking (no capsizing) estimated 

from a swimming pool study (USEPA 2011b)
ET Exposure Time 1.25 hours/day 50% of RME
EF Exposure Frequency 13 days/year 50% of RME

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 3,650 days ED (year) x 365 days/year (USEPA 1989)

Adolescent
(7 to 18 years old)

Surface Water CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI  (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water 0.004 L/hour
 Mean of water ingested while canoeing and kayaking (no capsizing) estimated 

from a swimming pool study (USEPA 2011b)
ET Exposure Time 1.25 hours/day 50% of RME
EF Exposure Frequency 13 days/year 50% of RME

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 1,460 days ED (year) x 365 days/year (USEPA 1989)

Swimmers/Bathers Adult (>18 years old) Surface Water CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT
IR-W Ingestion Rate of Water 0.036 L/hour 50% of RME

ET Exposure Time 0.25 hours/day 50% of RME
EF Exposure Frequency 8.5 days/year 50% of RME

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 3,650 days ED (year) x 365 days/year (USEPA 1989)



Table 4-22
Values Used for Daily Intake Calculations Surface Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion Swimmers/Bathers
Adolescent

(7 to 18 years old)
Surface Water CW

Chemical Concentration in Surface 
Water

Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT
IR-W Ingestion Rate of Water 0.06 L/hour 50% of RME

ET Exposure Time 0.25 hours/day 50% of RME
EF Exposure Frequency 8.5 days/year 50% of RME

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 1,460 days ED (year) x 365 days/year (USEPA 1989)

Dockside Worker Adult (>18 years old) Surface Water CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water 0.004 L/hour
 Mean of water ingested while canoeing and kayaking (no capsizing) estimated 

from a swimming pool study (USEPA 2011b)
ET Exposure Time 8 hours/day Standard work day (USEPA 1991)
EF Exposure Frequency 1.5 days/year 50% of RME
ED Exposure Duration 12.5 years 50% of RME

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 4,563 days ED (year) x 365 days/year (USEPA 1989)

Adult (>18 years old) Surface Water CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water 0.004 L/hour
 Mean of water ingested while canoeing and kayaking (no capsizing) estimated 

from a swimming pool study (USEPA 2011b)
ET Exposure Time 8 hours/day Standard work day (USEPA 1991)
EF Exposure Frequency 43 days/year 50% of RME
ED Exposure Duration 1 years Based on duration of construction project

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 43 days 50% of RME

General 
Construction 

Workers



Table 4-22
Values Used for Daily Intake Calculations Surface Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal
Recreational

Angler/Crabber
Adult (>18 years old) Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
3,735 cm2 Mean of male and female adult (≥21 years) sums of recommended mean surface 

area values for arms and hands (USEPA 2011a) 
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 13 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 3,650 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 0.5 hours/event 50% of RME
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-22
Values Used for Daily Intake Calculations Surface Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 4 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal
Recreational

Angler/Crabber
Adolescent 

(7 to 18 years old)
Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
2,843 cm2 Average of summed mean surface area values for arms and hands for 6 to <11 

years, 11 to <16 years, and 16 to <21 years age groups (USEPA 2011a)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 13 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 1,460 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 0.5 hours/event 50% of RME
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-22
Values Used for Daily Intake Calculations Surface Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 5 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Recreational Boater Adult (>18 years old) Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
12,680 cm2 Average of male and female adult (≥21 years) sums of recommended mean 

surface area values for head, arms, hands, legs, and feet (USEPA 2011a)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 13 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 3,650 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 1.25 hours/event 50% of RME
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-22
Values Used for Daily Intake Calculations Surface Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 6 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Recreational Boaters
Adolescent

(7 to 18 years old)
Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
8,980 cm2

Average of summed mean surface area values for head, arms, hands, legs, and 
feet for 6 to <11 years, 11 to <16 years, and 16 to <21 years age groups (USEPA 

2011a)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 13 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 1,460 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 1.25 hours/event 50% of RME
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-22
Values Used for Daily Intake Calculations Surface Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 7 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Swimmers/Bathers Adult (>18 years old) Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
20,900 cm2 Weighted average of mean values for adults, male and female, ≥21 years (USEPA 

2011b, 2014)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 8.5 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 3,650 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 0.25 hours/event 50% of RME
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-22
Values Used for Daily Intake Calculations Surface Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 8 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Swimmers/Bathers
Adolescent

(7 to 18 years old)
Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
15,033 cm2 Average of mean values for children for the 6 to <11 years, 11 to <16 years, and 

16 to <21 years age groups (USEPA 2011a)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 8.5 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 1,460 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 0.25 hours/event 50% of RME
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-22
Values Used for Daily Intake Calculations Surface Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 9 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Dockside Workers Adult (>18 years old) Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
3,527 cm2   Weighted average of mean values for head, forearms, and hands (male and 

female, ≥21 years; USEPA 2011b, 2014)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 1.5 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 12.5 years 50% of RME
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 4,563 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 8 hours/event Standard work day (USEPA 1991)
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004



Table 4-22
Values Used for Daily Intake Calculations Surface Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 10 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Adult (>18 years old) Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
3,527 cm2   Weighted average of mean values for head, forearms, and hands (male and 

female, ≥21 years; USEPA 2011b, USEPA 2014)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 43 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 1 years Based on duration of construction project
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 43 days 50% of RME

tevent Event Duration 8 hours/event Standard work day (USEPA 1991)
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004

General 
Construction  

Workers



Table 4-22
Values Used for Daily Intake Calculations Surface Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 11 of 11

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Sailboat User Adult (>18 years old) Surface Water DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
12,680 cm2 Average of male and female adult (≥21 years) sums of mean surface area values 

for head, arms, hands, legs, and feet (USEPA 2011a)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 26 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 2.5 years 50% of RME
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 
+ B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 913 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 0.5 hours/event 50% of RME
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in Surface 

Water
Chemical-specific µg/L Chemical-specific1

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of Permeability 

Coefficient
Chemical-specific dimensionless USEPA 2004

Footnote Instructions:
1 = The arithmetic mean of chemical in specified exposure point media.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part E, Supplemental guidance for Dermal Risk Assessment) Final. USEPA/540/R/99/005.
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011
USEPA 2011b: Exposure Factors Handbook: EPA/600/R-09/052F  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 



Table 4-23
Values Used for Daily Intake Calculations Sediment Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

Exposure 
Route 

Receptor 
Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion Dockside Workers Adult (>18 years old) Sediment CS Chemical Concentration in Sediment Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 
CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 50 mg/day 50% of RME
EF Exposure Frequency 1.5 days/year 50% of RME
ED Exposure Duration 12.5 years 50% of RME

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value 

(USEPA 2011b, 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 4,563 days ED (year) x 365 days/year (USEPA 1989)

General 
Construction  

Workers
Adult (>18 years old) Sediment CS Chemical Concentration in Sediment Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 165 mg/day 50% of RME
EF Exposure Frequency 43 days/year 50% of RME
ED Exposure Duration 1 years Based on duration of construction project

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value 

(USEPA 2011b, 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 43 days 50% of RME

Sailboat Users Adult (>18 years old) Soil CS Chemical Concentration in Sediment Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 
CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 50 mg/day 50% of RME
EF Exposure Frequency 26 days/year 50% of RME
ED Exposure Duration 2.5 years 50% of RME

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value 

(USEPA 2011b, 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 913 days ED (year) x 365 days/year (USEPA 1989)

Dermal Dockside Workers Adult (>18 years old) Sediment CS Chemical Concentration in Sediment Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 
CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 1/AT

SA
Skin Surface Area Available for 

Contact
3,527 cm2   Weighted average of mean values for head, forearms, and hands (male and 

female, ≥21 years; USEPA 2011b, USEPA 2014)
AF Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)

ABS Absorption Factor Chemical-specific unitless Chemical-specific (USEPA 2004)
EF Exposure Frequency 1.5 days/year 50% of RME
ED Exposure Duration 12.5 years 50% of RME
EV Event Frequency 1 events/day One event per day

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value 

(USEPA 2011b, 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 4,563 days ED (year) x 365 days/year (USEPA 1989)



Table 4-23
Values Used for Daily Intake Calculations Sediment Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

Exposure 
Route 

Receptor 
Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

General 
Construction  

Workers
Adult (>18 years old) Sediment CS Chemical Concentration in Sediment Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 1/AT

SA
Skin Surface Area Available for 

Contact
3,527 cm2   Weighted average of mean values for head, forearms, and hands (male and 

female, ≥21 years; USEPA 2011b, USEPA 2014)
AF Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)

ABS Absorption Factor Chemical-specific unitless Chemical-specific (USEPA 2004)
EF Exposure Frequency 43 days/year 50% of RME
ED Exposure Duration 1 years Based on duration of construction project
EV Event Frequency 1 events/day One event per day

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value 

(USEPA 2011b, 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 43 days 50% of RME

Sailboat Users Adult (>18 years old) Sediment CS Chemical Concentration in Sediment Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 
CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 1/AT

SA
Skin Surface Area Available for 

Contact
3,527 cm2   Weighted average of mean values for head, forearms, and hands (male and 

female, ≥21 years; USEPA 2011b, USEPA 2014)
AF Adherence Factor 0.07 mg/cm2-event Default resident soil adherence factor (Exhibit 3-5, USEPA 2004)

ABS Absorption Factor Chemical-specific unitless Chemical-specific (USEPA 2004)
EF Exposure Frequency 26 days/year 50% of RME
ED Exposure Duration 2.5 years 50% of RME
EV Event Frequency 1 events/day One event per day

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value 

(USEPA 2011b, 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 913 days ED (year) x 365 days/year (USEPA 1989)

Footnote Instructions:
1 = The arithmetic mean of chemical in specified exposure point media.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part E, Supplemental guidance for Dermal Risk Assessment) Final. USEPA/540/R/99/005.
USEPA 2011b: Exposure Factors Handbook: EPA/600/R-09/052F  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 

Dermal



Table 4-24
Values Used for Daily Intake Calculations Fish and Crab Tissue Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water and Sediment
Exposure Medium: Fish/Crab Tissue
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion Recreational Anglers Adult (>18 years old) Fish Cf Chemical Concentration in Fish Chemical-specific mg/kg wet weight Chemical-specific1 CDI/LADI (mg/kg-day) = 
CF1 Conversion Factor 1 1.00E-03 kg/g -- Cf x CF1 x IRf x FI x (1-Loss) x EF x ED x 1/BW x 1/AT

IRf Ingestion Rate of Fish 8 g/day
Fish consumption rate based on mean Recreational Freshwater Angler Value 

(Table 10-84; USEPA 1997)
FI Fraction Ingested fish specific unitless Assumes 100% exposure from Newtown Creek

Striped Bass 1 unitless
White Perch 1 unitless

Loss Cooking Loss Chemical-specific unitless
Values provided in Anchor QEA's "Recommended Fish and Crab Consumption 

Rate Memo (Anchor QEA 2015) were used.
EF Exposure Frequency 365 days/year Fish ingestion rate averaged over one year

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 3,650 days ED (year) x 365 days/year (USEPA 1989)

Adolescent
(7 to 18 years old)

Fish Cf Chemical Concentration in Fish Chemical-specific mg/kg wet weight Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-03 kg/g -- Cf x CF1 x IRf x FI x (1-Loss) x EF x ED x 1/BW x 1/AT
IRf Ingestion Rate of Fish 5.3 g/day  Fish consumption rate for adolescent assumed to be 2/3 of adult rate
FI Fraction Ingested fish specific unitless Assumes 100% exposure from Newtown Creek

Striped Bass 1 unitless
White Perch 1 unitless

Loss Cooking Loss Chemical-specific unitless
Values provided in Anchor QEA's "Recommended Fish and Crab Consumption 

Rate Memo (Anchor QEA 2015) were used.
EF Exposure Frequency 365 days/year Fish ingestion rate averaged over one year

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 1,460 days ED (year) x 365 days/year (USEPA 1989)



Table 4-24
Values Used for Daily Intake Calculations Fish and Crab Tissue Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water and Sediment
Exposure Medium: Fish/Crab Tissue
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion Recreational Anglers Child (0 to 6 years old) Fish Cf Chemical Concentration in Fish Chemical-specific mg/kg wet weight Chemical-specific1 CDI/LADI (mg/kg-day) = 
CF1 Conversion Factor 1 1.00E-03 kg/g -- Cf x CF1 x IRf x FI x (1-Loss) x EF x ED x 1/BW x 1/AT
IRf Ingestion Rate of Fish 2.7 g/day  Fish consumption rate for child assumed to be 1/3 of adult rate
FI Fraction Ingested fish specific unitless Assumes 100% exposure from Newtown Creek

Striped Bass 1 unitless
White Perch 1 unitless

Loss Cooking Loss Chemical-specific unitless
Values provided in Anchor QEA's "Recommended Fish and Crab Consumption 

Rate Memo (Anchor QEA 2015) were used.
EF Exposure Frequency 365 days/year Fish ingestion rate averaged over one year

ED Exposure Duration 2 years
Based on ratio of 95th percentile residential occupancy period  to mean 

residential occupancy period applied to the child age class (USEPA 2011a)

BW Body Weight 15 kg
Weighted average of mean body weights (birth to <6 years)  (USEPA 2011b, 

USEPA 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 730 days ED (year) x 365 days/year (USEPA 1989)

Child/Adult Fish -- -- -- -- --
Child/Adult cancer risk will be calculated as the sum of 

the Child cancer risk and the Adult cancer risk

Recreational Crabbers Adult (>18 years old) Crab Cb Chemical Concentration in Crab Chemical-specific mg/kg wet weight Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-03 kg/g -- Cb x CF1 x IRb x FI x (1-Loss) x EF x ED x 1/BW x 1/AT

IRb Ingestion Rate of Crab 3 g/day
Crab consumption rate based on the USEPA-calculated geometric mean value 
from Burger (2002) adjusted to a blue crab edible tissue weight of 45 grams.  

FI Fraction from Source 1 unitless Assumes 100% exposure from Newtown Creek
Loss Cooking Loss 0 unitless Assumes 100% of chemical remains in crab

EF Exposure Frequency 365 days/year Crab ingestion rate averaged over one year

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 3,650 days ED (year) x 365 days/year (USEPA 1989)



Table 4-24
Values Used for Daily Intake Calculations Fish and Crab Tissue Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water and Sediment
Exposure Medium: Fish/Crab Tissue
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion Recreational Crabbers
Adolescent

(7 to 18 years old)
Crab Cb Chemical Concentration in Crab Chemical-specific mg/kg wet weight Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-03 kg/g -- Cb x CF1 x IRb x FI x (1-Loss) x EF x ED x 1/BW x 1/AT
IRb Ingestion Rate of Crab 2 g/day Crab consumption rate for adolescent assumed to be 2/3 of adult rate
FI Fraction from Source 1 unitless Assumes 100% exposure from Newtown Creek

Loss Cooking Loss 0 unitless Assumes 100% of chemical remains in crab
EF Exposure Frequency 365 days/year Crab ingestion rate averaged over one year

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 1,460 days ED (year) x 365 days/year (USEPA 1989)

Child (0 to 6 years old) Crab Cb Chemical Concentration in Crab Chemical-specific mg/kg wet weight Chemical-specific1 CDI/LADI (mg/kg-day) = 
CF1 Conversion Factor 1 1.00E-03 kg/g -- Cb x CF1 x IRb x FI x (1-Loss) x EF x ED x 1/BW x 1/AT
IRb Ingestion Rate of Crab 1 g/day Crab consumption rate for child assumed to be 1/3 of adult rate
FI Fraction from Source 1 unitless Assumes 100% exposure from Newtown Creek

Loss Cooking Loss 0 unitless Assumes 100% of chemical remains in crab
EF Exposure Frequency 365 days/year Crab ingestion rate averaged over one year

ED Exposure Duration 2 years
Based on ratio of 95th percentile residential occupancy period  to mean 

residential occupancy period applied to the child age class (USEPA 2011a)

BW Body Weight 15 kg
Weighted average of mean body weights (birth to <6 years)  (USEPA 2011b, 

USEPA 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 730 days ED (year) x 365 days/year (USEPA 1989)

Child/Adult Crab -- -- -- -- --
Child/Adult cancer risk will be calculated as the sum of 

the Child cancer risk and the Adult cancer risk

Footnote Instructions:
1 = The arithmetic mean of chemical in specified exposure point media.
Anchor QEA 2015: Baseline Human Health Risk Assessment – Recommended Fish and Crab Consumption Rates.   Remedial Investigation/ Feasibility Study, Newtown Creek.  In progress.
Burger 2002: Burger J., 2002. Consumption patterns and why people fish. Environ Res A 90:125-135.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 1997: Exposure Factors Handbook. EPA/600/P-95/002F a-c. August 1997
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011.
USEPA 2011b: Exposure Factors Handbook: EPA/600/R-09/052F  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 



Table 4-25
Values Used for Daily Intake Calculations Ambient Air Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Air
Exposure Medium: Air
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Inhalation
Recreational

Anglers/Crabbers
Adult (>18 years old)

Ambient 
Air

CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 1.85 hours/day 50% of RME CA x ET x EF x ED x 1/AT
EF Exposure Frequency 13 days/year 50% of RME

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 87,600 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Adolescent
(7 to 18 years old)

Ambient 
Air

CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 1.5 hours/day 50% of RME CA x ET x EF x ED x 1/AT
EF Exposure Frequency 13 days/year 50% of RME

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 35,040 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Recreational Boaters Adult (>18 years old)
Ambient 

Air
CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 1.25 hours/day 50% of RME CA x ET x EF x ED x 1/AT
EF Exposure Frequency 13 days/year 50% of RME

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 87,600 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Adolescent
(7 to 18 years old)

Ambient 
Air

CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 1.25 hours/day 50% of RME CA x ET x EF x ED x 1/AT
EF Exposure Frequency 13 days/year 50% of RME

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 35,040 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)



Table 4-25
Values Used for Daily Intake Calculations Ambient Air Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Air
Exposure Medium: Air
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Inhalation Swimmers/Bathers Adult (>18 years old)
Ambient 

Air
CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 0.25 hours/day 50% of RME CA x ET x EF x ED x 1/AT
EF Exposure Frequency 8.5 days/year 50% of RME

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 87,600 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Adolescent
(7 to 18 years old)

Ambient 
Air

CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 0.25 hours/day 50% of RME CA x ET x EF x ED x 1/AT
EF Exposure Frequency 8.5 days/year 50% of RME

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 35,040 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Shoreline 
Recreational Users

Adult (>18 years old)
Ambient 

Air
CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 1.85 hours/day 50% of RME CA x ET x EF x ED x 1/AT
EF Exposure Frequency 13 days/year 50% of RME

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 87,600 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Adolescent
(7 to 18 years old)

Ambient 
Air

CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 1.5 hours/day 50% of RME CA x ET x EF x ED x 1/AT
EF Exposure Frequency 13 days/year 50% of RME

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 35,040 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Shoreline 
Recreational Users

Child (0 to 6 years old)
Ambient 

Air
CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 1.4 hours/day 50% of RME CA x ET x EF x ED x 1/AT
EF Exposure Frequency 13 days/year 50% of RME

ED Exposure Duration 2 years
Based on ratio of 95th percentile residential occupancy period  to mean 

residential occupancy period applied to the child age class (USEPA 2011a)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 17,520 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Child/Adult
Ambient 

Air
-- -- -- -- --

Child/Adult cancer risk will be calculated as the sum of 
the Child cancer risk and the Adult cancer risk



Table 4-25
Values Used for Daily Intake Calculations Ambient Air Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Air
Exposure Medium: Air
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Inhalation Landside Workers Adult (>18 years old)
Ambient 

Air
CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 8 hours/day Standard work day (USEPA 1991) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 125 days/year 50% of RME
ED Exposure Duration 9 years USEPA 2004

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 78,840 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Dockside Workers Adult (>18 years old)
Ambient 

Air
CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 8 hours/day Standard work day (USEPA 1991) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 1.5 days/year 50% of RME
ED Exposure Duration 12.5 years 50% of RME

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 109,500 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

General Construction  
Workers

Adult (>18 years old)
Ambient 

Air
CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 8 hours/day Standard work day (USEPA 1991) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 43 days/year 50% of RME
ED Exposure Duration 1 years Based on duration of construction project

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 1,032 hours 50% of RME

Sailboat Users Adult (>18 years old)
Ambient 

Air
CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 6 hours/day 50% of RME CA x ET x EF x ED x 1/AT
EF Exposure Frequency 26 days/year 50% of RME
ED Exposure Duration 2.5 years 50% of RME

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 21,900 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Footnote Instructions:
1 = The arithmetic mean of chemical in specified exposure point media.
USEPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors:, OSWER Directive 9285.6-03.
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part E, Supplemental guidance for Dermal Risk Assessment) Final. USEPA/540/R/99/005.
USEPA 2009: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part F, Supplemental guidance for Inhalation Risk Assessment) Final. USEPA/540/R/070/002.
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011.



Table 4-26
Values Used for Daily Intake Calculations Overflow Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Overflow Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion
Occupational 

Workers
Adult (>18 years old)

Overflow 
Surface 
Water

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x  1/BW x 1/AT
IR-W Ingestion Rate of Surface Water 0.002 L/hour 50% of RME

ET Exposure Time 2.65 hours/day 50% of RME
EF Exposure Frequency 1.5 days/year 50% of RME
ED Exposure Duration 9 years USEPA 2004

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 3,285 days ED (year) x 365 days/year (USEPA 1989)

Residential Adult (>18 years old)
Overflow 
Surface 
Water

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x  1/BW x 1/AT
IR-W Ingestion Rate of Surface Water 0.002 L/hour 50% of RME

ET Exposure Time 2.65 hours/day 50% of RME
EF Exposure Frequency 1.5 days/year 50% of RME

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 3,650 days ED (year) x 365 days/year (USEPA 1989)

Adolescent
(7 to 18 years old)

Overflow 
Surface 
Water

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT
IR-W Ingestion Rate of Surface Water 0.002 L/hour 50% of RME

ET Exposure Time 2.65 hours/day 50% of RME
EF Exposure Frequency 1.5 days/year 50% of RME

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 1,460 days ED (year) x 365 days/year (USEPA 1989)



Table 4-26
Values Used for Daily Intake Calculations Overflow Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Overflow Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion Residential Child (0 to 6 years old)
Overflow 
Surface 
Water

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT
IR-W Ingestion Rate of Surface Water 0.002 L/hour 50% of RME

ET Exposure Time 2 hours/day 50% of RME
EF Exposure Frequency 0.5 days/year 50% of RME

ED Exposure Duration 2 years
Based on ratio of 95th percentile residential occupancy period  to mean 

residential occupancy period applied to the child age class (USEPA 2011a)

BW Body Weight 15 kg
Weighted average of mean body weights (birth to <6 years)  (USEPA 2011b, 

USEPA 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 730 days ED (year) x 365 days/year (USEPA 1989)

Child/Adult
Overflow 
Surface 
Water

-- -- -- -- --
Child/Adult cancer risk will be calculated as the sum of 

the Child cancer risk and the Adult cancer risk

Dermal
Occupational 

Workers
Adult (>18 years old)

Overflow 
Surface 
Water

DAevent
Dermally Absorbed Dose per 

Event
Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
6,032 cm2

Weighted average of mean values for hands, forearms, lower legs, and head 
(male and female, ≥21 years old).  Male ratio of mean arm: forearm was 

applied to female arm data (USEPA 2011b, USEPA 2014)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 1.5 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 9 years USEPA 2004
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 + 

B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 3,285 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 2.65 hours/day 50% of RME
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of 
Permeability Coefficient

Chemical-specific dimensionless USEPA 2004



Table 4-26
Values Used for Daily Intake Calculations Overflow Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Overflow Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Residential Adult (>18 years old)
Overflow 
Surface 
Water

DAevent
Dermally Absorbed Dose per 

Event
Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
6,032 cm2

Weighted average of mean values for hands, forearms, lower legs and head 
(male and female, ≥21 years old). Male ratio of mean arm: forearm was applied 

to female arm data (USEPA 2011b, USEPA 2014)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 1.5 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 + 

B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 3,650 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 2.65 hours/event 50% of RME
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of 
Permeability Coefficient

Chemical-specific dimensionless USEPA 2004



Table 4-26
Values Used for Daily Intake Calculations Overflow Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 4 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Overflow Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Residential
Adolescent

(7 to 18 years old)

Overflow 
Surface 
Water

DAevent
Dermally Absorbed Dose per 

Event
Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
4,160 cm2

Mean value for hands, forearms, lower legs and head (male and female, 6 to 
<11 years, 11 to <16 years, and 16 to <21 years age groups). Male ratio of mean 

arm: forearm and male and female ratio of legs: lower legs were applied to 
estimate (USEPA 2011b)

DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 1.5 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 + 

B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 1,460 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 2.65 hours/event 50% of RME
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of 
Permeability Coefficient

Chemical-specific dimensionless USEPA 2004



Table 4-26
Values Used for Daily Intake Calculations Overflow Water Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 5 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Overflow Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Residential Child (0 to 6 years old)
Overflow 
Surface 
Water

DAevent
Dermally Absorbed Dose per 

Event
Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
2,373 cm2 Weighted average of mean values for head, hands, forearms, lower legs and 

feet (male and female, birth to <6 years)  (USEPA 2011b, USEPA 2014)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 0.5 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 2 years
Based on ratio of 95th percentile residential occupancy period  to mean 

residential occupancy period applied to the child age class (USEPA 2011a)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 + 

B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 15 kg
Weighted average of mean body weights (birth to <6 years)  (USEPA 2011b, 

USEPA 2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 730 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 2 hours/event 50% of RME
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of 
Permeability Coefficient

Chemical-specific dimensionless USEPA 2004

Child/Adult
Overflow 
Surface 
Water

-- -- -- -- --
Child/Adult cancer risk will be calculated as the sum of 

the Child cancer risk and the Adult cancer risk

Footnote Instructions:
1 = The arithmetic mean of chemical in specified exposure point media.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part E, Supplemental guidance for Dermal Risk Assessment) Final. USEPA/540/R/99/005.
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011.
USEPA 2011b: Exposure Factors Handbook: EPA/600/R-09/052F  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 



Table 4-27
Values Used for Daily Intake Calculations Overflow Sediment Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

  June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Overflow Sediment
Exposure 

Route Receptor Population Receptor Age Exposure Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion
Occupational 

Workers
Adult (>18 years old)

Overflow Surface 
Sediment

CS
Chemical Concentration in 

Sediment
Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 50 mg/day 50% of RME
EF Exposure Frequency 1.5 days/year 50% of RME
ED Exposure Duration 9 years USEPA 2004

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 3,285 days ED (year) x 365 days/year (USEPA 1989)

Residential Adult (>18 years old)
Overflow Surface 

Sediment
CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 50 mg/day 50% of RME
EF Exposure Frequency 1.5 days/year 50% of RME

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 3,650 days ED (year) x 365 days/year (USEPA 1989)

Adolescent
(7 to 18 years old)

Overflow Surface 
Sediment

CS
Chemical Concentration in 

Sediment
Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 50 mg/day 50% of RME
EF Exposure Frequency 1.5 days/year 50% of RME

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 1,460 days ED (year) x 365 days/year (USEPA 1989)

Child (0 to 6 years old)
Overflow Surface 

Sediment
CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 100 mg/day 50% of RME
EF Exposure Frequency 0.5 days/year 50% of RME

ED Exposure Duration 2 years
Based on ratio of 95th percentile residential occupancy period  to mean 

residential occupancy period applied to the child age class (USEPA 2011a)

BW Body Weight 15 kg
Weighted average of mean body weights (birth to <6 years)  (USEPA 2011b, 

USEPA 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 730 days ED (year) x 365 days/year (USEPA 1989)

Child/Adult
Overflow Surface 

Sediment
-- -- -- -- --

Child/Adult cancer risk will be calculated as the sum of the 
Child cancer risk and the Adult cancer risk



Table 4-27
Values Used for Daily Intake Calculations Overflow Sediment Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

  June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Overflow Sediment
Exposure 

Route Receptor Population Receptor Age Exposure Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal
Occupational 

Workers
Adult (>18 years old)

Overflow Surface 
Sediment

CS
Chemical Concentration in 

Sediment
Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 1/AT

SA
Skin Surface Area Available for 

Contact
6,032 cm2

Weighted average of mean values for hands, forearms, lower legs, and head 
(male and female, ≥21 years old).  Male ratio of mean arm: forearm was 

applied to female arm data (USEPA 2011b, USEPA 2014)
AF Soil to Skin Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)

ABS Dermal Absorption Factor Solids Chemical-specific -- USEPA 2004
EF Exposure Frequency 1.5 days/year 50% of RME
ED Exposure Duration 9 years USEPA 2004
EV Event Frequency 1 events/day One event per day

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 3,285 days ED (year) x 365 days/year (USEPA 1989)

Residential Adult (>18 years old)
Overflow Surface 

Sediment
CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 1/AT

SA
Skin Surface Area Available for 

Contact
6,032 cm2

Weighted average of mean values for hands, forearms, lower legs and head 
(male and female, ≥21 years old). Male ratio of mean arm: forearm was applied 

to female arm data (USEPA 2011b, USEPA 2014)
AF Soil to Skin Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)

ABS Dermal Absorption Factor Solids Chemical-specific -- USEPA 2004
EF Exposure Frequency 1.5 days/year 50% of RME

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)
EV Event Frequency 1 events/day One event per day

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 3,650 days ED (year) x 365 days/year (USEPA 1989)



Table 4-27
Values Used for Daily Intake Calculations Overflow Sediment Current and Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

  June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Overflow Sediment
Exposure 

Route Receptor Population Receptor Age Exposure Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal Residential
Adolescent

(7 to 18 years old)
Overflow Surface 

Sediment
CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 1/AT

SA
Skin Surface Area Available for 

Contact
4,160 cm2

Mean value for hands, forearms, lower legs and head (male and female, 6 to 
<11 years, 11 to <16 years, and 16 to <21 years age groups). Male ratio of mean 

arm: forearm and male and female ratio of legs: lower legs were applied to 
estimate (USEPA 2011b)

AF Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)
ABS Absorption Factor Chemical-specific unitless Chemical-specific (USEPA 2004)
EF Exposure Frequency 1.5 days/year 50% of RME

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)
EV Event Frequency 1 events/day One event per day

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 1,460 days ED (year) x 365 days/year (USEPA 1989)

Child (0 to 6 years old)
Overflow Surface 

Sediment
CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 1/AT

SA
Skin Surface Area Available for 

Contact
2,373 cm2 Weighted average of mean values for head, hands, forearms, lower legs and 

feet (male and female, birth to <6 years; USEPA 2011b, USEPA 2014)
AF Soil to Skin Adherence Factor 0.2 mg/cm2-event Geometric mean value for children playing in wet soil (USEPA 2004)

ABS Dermal Absorption Factor Solids Chemical-specific -- USEPA 2004
EF Exposure Frequency 0.5 days/year 50% of RME

ED Exposure Duration 2 years
Based on ratio of 95th percentile residential occupancy period  to mean 

residential occupancy period applied to the child age class (USEPA 2011a)
EV Event Frequency 1 events/day One event per day

BW Body Weight 15 kg
Weighted average of mean body weights (birth to <6 years)  (USEPA 2011b, 

USEPA 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 730 days ED (year) x 365 days/year (USEPA 1989)

Child/Adult
Overflow Surface 

Sediment
-- -- -- -- --

Child/Adult cancer risk will be calculated as the sum of the 
Child cancer risk and the Adult cancer risk

Footnote Instructions:
1 = The arithmetic mean of chemical in specified exposure point media.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part E, Supplemental guidance for Dermal Risk Assessment) Final. USEPA/540/R/99/005.
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011.
USEPA 2011b: Exposure Factors Handbook: EPA/600/R-09/052F  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 



Table 4-28
Values Used for Daily Intake Calculations Surface Water Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion
Hunter's Point 

Construction Workers
Adult (>18 years old)

Surface 
Water

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 0.001 mg/µg -- CW x CF1 x IR-W x ET x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water 0.004 L/hour
 Mean of water ingested while canoeing and kayaking (no capsizing) estimated 

from a swimming pool study (USEPA 2011b)
ET Exposure Time 8 hours/day Standard work day (USEPA 1991)
EF Exposure Frequency 21.5 days/year 50% of RME
ED Exposure Duration 1 years Based on duration of construction project

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 21.5 days 50% of RME

Dermal
Hunter's Point 

Construction Workers
Adult (>18 years old)

Surface 
Water

DAevent
Dermally Absorbed Dose per 

Event
Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
3,527 cm2   Weighted average of mean values for head, forearms, and hands (male and 

female, ≥21 years; USEPA 2011b, USEPA 2014)
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 21.5 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 1 years Based on duration of construction project
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 + 

B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 21.5 days 50% of RME

tevent Event Duration 8 hours/event Standard work day (USEPA 1991)
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of 
Permeability Coefficient

Chemical-specific dimensionless USEPA 2004



Table 4-28
Values Used for Daily Intake Calculations Surface Water Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal
Plank Road Recreational 

Users
Adult (>18 years old)

Surface 
Water

DAevent
Dermally Absorbed Dose per 

Event
Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
7,328 cm2

Weighed average of mean values for hands, forearms, lower legs, feet and head 
(male and female, ≥21  years old).   Male ratio of mean arm: forearm was applied 

to female arm data (USEPA 2011b, USEPA 2014). 
DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 13 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 + 

B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 3,650 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 1.85 hours/event 50% of RME
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of 
Permeability Coefficient

Chemical-specific dimensionless USEPA 2004



Table 4-28
Values Used for Daily Intake Calculations Surface Water Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal
Plank Road Recreational 

Users
Adolescent

(7 to 18 years old)
Surface 
Water

DAevent
Dermally Absorbed Dose per 

Event
Calculated mg/cm2-event Chemical-specific (USEPA 2004) CDI/LADI (mg/kg-day) = 

SA
Skin Surface Area Available for 

Contact
5,127 cm2

Mean value for hands, lower legs, forearms, feet, and head (male and female, 6 
to <11 years, 11 to <16 years, and 16 to <21 years age groups). Male ratio of 

mean arm: forearm and male and female ratio of legs: lower legs were applied to 
estimate (USEPA 2011b)

DAevent x SA x EV x EF x ED x 1/BW x 1/AT

EV Event Frequency 1 events/day One event per day Where DAevent for organics: 

EF Exposure Frequency 13 days/year 50% of RME
If tevent ≤ t*: DAevent = 2FA x Kp x CW x [(6Ʈevent x 

tevent)/π]0.5 x CF1 x CF2 

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)
If tevent > t*: DAevent = FA x Kp x CW x  [(tevent/(1 + 

B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x CF1 x CF2 

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
Where DAevent for inorganics:

AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989) DAevent = Kp x CW x tevent x CF1 x CF2
AT-N Averaging Time (Noncancer) 1,460 days ED (year) x 365 days/year (USEPA 1989)

tevent Event Duration 1.5 hours/event 50% of RME
t* Time to Reach Steady-State Chemical-specific hours USEPA 2004
FA Fraction Absorbed Water Chemical-specific dimensionless USEPA 2004
Kp Dermal Permeability Coefficient Chemical-specific cm/hour USEPA 2004

CW
Chemical Concentration in 

Surface Water
Chemical-specific µg/L Chemical-specific1 

Ʈevent Lag Time per Event Chemical-specific hours/event USEPA 2004
CF1 Conversion Factor 1 0.001 mg/µg --
CF2 Conversion Factor 2 0.001 L/cm3 --

B 
Relative Contribution of 
Permeability Coefficient

Chemical-specific dimensionless USEPA 2004

Footnote Instructions:
1 = The arithmetic mean of chemical in specified exposure point media.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors:, OSWER Directive 9285.6-03.
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part E, Supplemental guidance for Dermal Risk Assessment) Final. USEPA/540/R/99/005.
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011.
USEPA 2011b: Exposure Factors Handbook: EPA/600/R-09/052F.  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 



Table 4-29
Values Used for Daily Intake Calculations Sediment Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Future
Medium: Sediment
Exposure Medium: Sediment
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion
Hunter's Point 

Construction Workers
Adult (>18 years old) Sediment CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 165 mg/day 50% of RME
EF Exposure Frequency 21.5 days/year 50% of RME
ED Exposure Duration 1 years Based on duration of construction project

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 21.5 days 50% of RME

Plank Road Recreational 
Users

Adult (>18 years old) Sediment CS
Chemical Concentration in 

Sediment
Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 50 mg/day 50% of RME
EF Exposure Frequency 1.5 days/year 50% of RME

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 3,650 days ED (year) x 365 days/year (USEPA 1989)

Adolescent
(7 to 18 years old)

Sediment CS
Chemical Concentration in 

Sediment
Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x IR-S x EF x ED x 1/BW x 1/AT
IR-S Ingestion Rate of Sediment 50 mg/day 50% of RME
EF Exposure Frequency 1.5 days/year 50% of RME

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 1,460 days ED (year) x 365 days/year (USEPA 1989)



Table 4-29
Values Used for Daily Intake Calculations Sediment Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Future
Medium: Sediment
Exposure Medium: Sediment
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal
Hunter's Point 

Construction Workers
Adult (>18 years old) Sediment CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 1/AT

SA
Skin Surface Area Available for 

Contact
3,527 cm2   Weighted average of mean values for head, forearms, and hands (male and 

female, ≥21 years; USEPA 2011b, USEPA 2014)
AF Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)

ABS Absorption Factor Chemical-specific unitless Chemical-specific (USEPA 2004)
EF Exposure Frequency 21.5 days/year 50% of RME
ED Exposure Duration 1 years Based on duration of construction project
EV Event Frequency 1 events/day One event per day

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 21.5 days 50% of RME

Plank Road Recreational 
Users

Adult (>18 years old) Sediment CS
Chemical Concentration in 

Sediment
Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 1/AT

SA
Skin Surface Area Available for 

Contact
7,328 cm2

Weighted average of mean values for hands, forearms, lower legs, feet and head 
(male and female, ≥21 years old). Male ratio of mean arm: forearm was applied 

to female arm data  (USEPA 2011b, USEPA 2014)
AF Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)

ABS Absorption Factor Chemical-specific unitless Chemical-specific (USEPA 2004)
EF Exposure Frequency 13 days/year 50% of RME

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)
EV Event Frequency 1 events/day One event per day

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value (USEPA 2011b, 

2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 3,650 days ED (year) x 365 days/year (USEPA 1989)



Table 4-29
Values Used for Daily Intake Calculations Sediment Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Scenario Timeframe: Future
Medium: Sediment
Exposure Medium: Sediment
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Dermal
Plank Road Recreational 

Users
Adolescent

(7 to 18 years old)
Sediment CS

Chemical Concentration in 
Sediment

Chemical-specific mg/kg Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-06 kg/mg -- CS x CF1 x SA x AF x ABS x EF x ED x EV x 1/BW x 1/AT

SA
Skin Surface Area Available for 

Contact
5,127 cm2

Mean value for hands, lower legs, forearms, feet, and head (male and female, 6 
to <11 years, 11 to <16 years, and 16 to <21 years age groups). Male ratio of 

mean arm: forearm and male and female ratio of legs: lower legs were applied to 
estimate (USEPA 2011b)

AF Adherence Factor 0.3 mg/cm2-event Geometric mean value for adult reed gatherer (USEPA 2004)
ABS Absorption Factor Chemical-specific unitless Chemical-specific (USEPA 2004)
EF Exposure Frequency 13 days/year 50% of RME

ED Exposure Duration 4 years
Based on ratio of 95th percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)
EV Event Frequency 1 events/day One event per day

BW Body Weight 53 kg
Mean of body weight values for 6 to <11 years, 11 to <16 years, and 16 to <21 

years age groups (USEPA 2011a)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 1,460 days ED (year) x 365 days/year (USEPA 1989)

Footnote Instructions:
1 = The arithmetic mean of chemical in specified exposure point media.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part E, Supplemental guidance for Dermal Risk Assessment) Final. USEPA/540/R/99/005.
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011.
USEPA 2011b: Exposure Factors Handbook: EPA/600/R-09/052F.  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 



Table 4-30
Values Used for Daily Intake Calculations Ambient Air Future CT

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future
Medium: Air
Exposure Medium: Air
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Inhalation
Hunter's Point 

Construction Workers
Adult (>18 years old)

Ambient 
Air

CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 8 hours/day Standard work day (USEPA 1991) CA x ET x EF x ED x 1/AT
EF Exposure Frequency 21.5 days/year 50% of RME
ED Exposure Duration 1 years Based on duration of construction project

AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 516 hours 50% of RME

Plank Road Recreational 
Users

Adult (>18 years old)
Ambient 

Air
CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 1.85 hours/day 50% of RME CA x ET x EF x ED x 1/AT
EF Exposure Frequency 13 days/year 50% of RME

ED Exposure Duration 10 years
Based on the mean residential occupancy period of 12 years, minus the 2 years 

spent as a child (USEPA 2011a)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 87,600 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Adolescent
(7 to 18 years old)

Ambient 
Air

CA Chemical Concentration in Air Chemical-specific µg/m3 Chemical-specific1 Exposure Concentration (EC) (µg/m3) =

ET Exposure Time 1.5 hours/day 50% of RME CA x ET x EF x ED x 1/AT
EF Exposure Frequency 13 days/year 50% of RME

ED Exposure Duration 4 years
Based on ratio of 95% percentile residential occupancy period to mean 

residential occupancy period applied to the adolescent age class (USEPA 2011a)
AT-C Averaging Time (Cancer) 613,200 hours 70-year lifetime x 365 days/year x 24 hours/day (USEPA 1989, 2009)
AT-N Averaging Time (Noncancer) 35,040 hours ED (year) x 365 days/year x 24 hours/day (USEPA 2009)

Footnote Instructions:
1 = The arithmetic mean of chemical in specified exposure point media.
USEPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors:, OSWER Directive 9285.6-03.
USEPA 2009: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual (Part F, Supplemental guidance for Inhalation Risk Assessment) Final. USEPA/540/R/070/002.
USEPA 2011a: Highlights of the Exposure Factors Handbook. EPA/600/R-10/030. October 2011.



Table 4-31
Chemical-Specific Dermal Absorption Factors for Sediment Contact

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Chemical Absorption Factor (ABS)
Arsenic 0.03
Cadmium 0.001
Chlordane 0.04
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) and other dioxins 0.03
Benzo(a)pyrene and other polycyclic aromatic hydrocarbons 0.13
Aroclors 1245/1242 and other polychlorinated biphenyl 0.14
Dibenzofuran 0.03
Semivolatile organic compounds 0.1
Note: 
Source: USEPA 2004 and USEPA RSL (May 2016) for Dibenzofuran 



Table 5-1
Cancer Toxicity Data – Oral/Dermal

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

CAS RN Contaminant of Potential Concern Notes

Oral Cancer 
Slope Factor

(mg/kg-day)-1

Oral 
Absorption 

Efficiency for 
Dermal1

 
Cancer Slope 

Factor for 
Dermal

(mg/kg-day)-1 Weight of Evidence/Cancer Guideline Description
Oral CSF Source(s), 

Date2

Conventionals
57-12-5 Cyanide -- 1 -- Inadequate information to assess the carcinogenic potential --

Metals
7429-90-5 Aluminum -- 1 -- Not assessed under IRIS program
7440-36-0 Antimony -- 0.15 -- Not assessed under IRIS program --
7440-38-2 Arsenic b 1.5E+00 1 1.5E+00 A, Human Carcinogen IRIS, January 2015
ARSENIC_INORG Arsenic, inorganic (III & V) c 1.5E+00 1 1.5E+00 A, Human Carcinogen IRIS, January 2015
7440-43-9 Cadmium d -- 0.025 -- B1, Probable human carcinogen – based on limited evidence of carcinogenicity in humans --
16065-83-1 Chromium(III) -- 0.013 -- D, Not classifiable as to human carcinogenicity --
18540-29-9 Chromium(VI) 5.0E-01 0.025 1.3E-02 D, Not classifiable as to human carcinogenicity (oral route) J, January 2015
7440-48-4 Cobalt -- 1 -- Not listed under IRIS program --
7440-50-8 Copper -- 1 -- D, Not classifiable as to human carcinogenicity --
7439-92-1 Lead e NL NL NL B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals NL
7439-96-5 Manganese f -- 0.04 -- D, Not classifiable as to human carcinogenicity --
7439-97-6 Mercury g -- 0.07 -- C, Possible human carcinogen --
7440-02-0 Nickel -- 0.04 -- Information reviewed but value not estimated --
7782-49-2 Selenium -- 1 -- D, Not classifiable as to human carcinogenicity --
7440-22-4 Silver -- 0.04 -- D, Not classifiable as to human carcinogenicity --
7440-28-0 Thallium -- 1 -- Inadequate information to assess carcinogenic potential --
7440-62-2 Vanadium h -- 0.026 -- Information reviewed but value not estimated --
7440-66-6 Zinc -- 1 -- Inadequate information to assess the carcinogenic potential --

Organometallic Compounds
22967-92-6 Methyl mercury -- 1 -- C, Possible human carcinogen --

Volatile Organic Compounds (VOCs)
156-59-2 1,2-dichloroethene, cis- -- 1 -- Inadequate information to assess carcinogenic potential --
71-43-2 Benzene 5.5E-02 1 5.5E-02 A, Human carcinogen IRIS, January 2015
67-66-3 Chloroform 3.1E-02 1 3.1E-02 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals C, January 2015
100-41-4 Ethylbenzene 1.1E-02 1 1.1E-02 D, Not classifiable as to human carcinogenicity C, January 2015
127-18-4 Tetrachloroethene (PCE) 2.1E-03 1 2.1E-03 Likely to be carcinogenic to humans IRIS, January 2015
79-01-6 Trichloroethene (TCE) 4.6E-02 1 4.6E-02 Carcinogenic to humans IRIS, January 2015
75-01-4 Vinyl Chloride 7.2E-01 1 7.2E-01 A, Human carcinogen IRIS, January 2015

Semivolatile Organic Compounds (SVOCs)
92-52-4 Biphenyl (1,1'-Biphenyl) 8.0E-03 1 8.0E-03 Suggestive evidence of carcinogenic potential IRIS, January 2015
117-81-7 Bis(2-ethylhexyl)phthalate 1.4E-02 1 1.4E-02 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals IRIS, January 2015
132-64-9 Dibenzofuran -- 1 -- D, Not classifiable as to human carcinogenicity --

Polycyclic Aromatic Hydrocarbons (PAHs)
90-12-0 1-Methylnaphthalene 2.9E-02 1 2.9E-02 Not assessed under IRIS program P, January 2015
91-57-6 2-Methylnaphthalene -- 1 -- Inadequate information to assess carcinogenic potential --
56-55-3 Benzo(a)anthracene 7.3E-01 1 7.3E-01 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals E, January 2015
50-32-8 Benzo(a)pyrene 7.3E+00 1 7.3E+00 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals IRIS, January 2015
218-01-9 Chrysene 7.3E-03 1 7.3E-03 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals E, January 2015



Table 5-1
Cancer Toxicity Data – Oral/Dermal

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

CAS RN Contaminant of Potential Concern Notes

Oral Cancer 
Slope Factor

(mg/kg-day)-1

Oral 
Absorption 

Efficiency for 
Dermal1

 
Cancer Slope 

Factor for 
Dermal

(mg/kg-day)-1 Weight of Evidence/Cancer Guideline Description
Oral CSF Source(s), 

Date2

53-70-3 Dibenzo(a,h)anthracene 7.3E+00 1 7.3E+00 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals E, January 2015
205-99-2 Benzo(b)fluoranthene 7.3E-01 1 7.3E-01 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals E, January 2015
BKJFLANTH Benzo(j,k)fluoranthene j 7.3E-02 1 7.3E-02 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals E, January 2015
193-39-5 Indeno(1,2,3-c,d)pyrene 7.3E-01 1 7.3E-01 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals E, January 2015
91-20-3 Naphthalene -- 1 -- C, Possible human carcinogen --
85-01-8 Phenanthrene l -- 1 -- D, Not classifiable as to human carcinogenicity --

Pesticides
72-54-8 4,4'-DDD (p,p'-DDD) 2.4E-01 1 2.4E-01 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals IRIS, January 2015
72-55-9 4,4'-DDE (p,p'-DDE) 3.4E-01 1 3.4E-01 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals IRIS, January 2015
309-00-2 Aldrin 1.7E+01 1 1.7E+01 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals IRIS, January 2015
60-57-1 Dieldrin 1.6E+01 1 1.6E+01 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals IRIS, January 2015
76-44-8 Heptachlor 4.5E+00 1 4.5E+00 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals IRIS, January 2015
1024-57-3 Heptachlor epoxide 9.1E+00 1 9.1E+00 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals IRIS, January 2015
118-74-1 Hexachlorobenzene 1.6E+00 1 1.6E+00 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals IRIS, January 2015
319-84-6 Hexachlorocyclohexane (BHC), alpha- 6.3E+00 1 6.3E+00 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals IRIS, January 2015
319-86-8 Hexachlorocyclohexane (BHC), delta- k 6.3E+00 1 6.3E+00 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals IRIS, January 2015
2385-85-5 Mirex 1.8E+01 1 1.8E+01 Not assessed under IRIS program C, January 2015
tChlordane_KM_MDL Total Chlordane 3.5E-01 1 3.5E-01 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals IRIS, January 2015

Dioxins/Furans
tDioxFurM_KM_MDL Total Dioxin/Furan TEQ 2005 (Mammal) a 1.5E+05 1 1.5E+05 Assessment underway at the time of the last significant revision H, July 1997

Polychlorinated Biphenyl (PCB) Congeners
tndpcbcong_KM_MDL Total Non-dioxin-like PCB Congener i 2.0E+00 1 2.0E+00 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals IRIS, January 2015
TPCB_Cong_Aro175 Total PCB (Aroclor*1.75 and Congener) i 2.0E+00 1 2.0E+00 B2, Probable human carcinogen – based on sufficient evidence of carcinogenicity in animals IRIS, January 2015
tPCBCongCPM_KM_MDL Total PCB Congener TEQ 2005 (Mammal) a 1.5E+05 1 1.5E+05 Assessment underway at the time of the last significant revision H, July 1997



Table 5-1
Cancer Toxicity Data – Oral/Dermal

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Notes:
1 = Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Exhibit 4-1.   Final.  Office of Superfund Remediation and Technology Innovation.  USEPA/540/R/99/005.  July 2004.
2 = Oral cancer slope factors were retrieved from the USEPA Regional Screening Levels (RSL) Tables (January 2015), which uses the USEPA recommended hierarchy for toxicity value sources.  Sources listed above are those listed in the RSL table.
a = TEQ approach based on 2,3,7,8-TCDD toxicity.
b = Only total arsenic was measured in sediment and surface water.  Toxicity value for inorganic arsenic used for evaluation of arsenic in sediment and surface water.
c =  Inorganic arsenic was measured in tissue and is used for evaluation of arsenic in tissue.  
d = USEPA includes toxicity information for cadmium (diet) and cadmium (water).  Cadmium is a COPC for sediment and tissue and is not a surface water COPC.  The cadmium (diet) toxicity was used. 
e =  Lead not evaluated using cancer slope factor.
f = USEPA provides toxicity information for manganese (diet) and manganese (non-diet).  Manganese is a COPC for water and not for tissue or sediment.  The manganese (non-diet) toxicity information was used. 
g = Toxicity value for mercuric chloride (and other Mercury salts) used for evaluation of mercury in sediment and surface water.
h = Vanadium pentoxide toxicity values used to evaluate vanadium.
i = Toxicity value used for PCB congeners is the upper bound slope factor based on high risk and persistence.
j = Benzo(k)fluoranthene toxicity information used to evaluate benzo(j,k)fluoranthene.
k = Hexachlorocyclohexane (BHC), alpha- toxicity information used to evaluate Hexachlorocyclohexane (BHC), delta-.
l = Pyrene toxicity information used to evaluate phenanthrene

Acronyms:
-- = not evaluated as a carcinogen
4,4'-DDD = dichlorodiphenyl dichloroethane 
4,4'-DDE = dichlorodiphenyl dichloroethylene
A = Agency for Toxic Substances and Disease Registry Minimum Risk Level
C = California USEPA Office of Environmental Health Hazard Assessment, as referenced in RSL table 
CAS RN = Chemical Abstracts Service Registry Number
COPC = contaminant of potential concern
CSF = cancer slope factor
E = Environmental Criteria and Assessment Office, as referenced in RSL table
EPH = extractable petroleum hydrocarbon
H = Health Effects Assessment Summary Tables FY 1997 Update
IRIS =  Integrated Risk Information System, accessed online June 2015
J = New Jersey Department of Environmental Protection, as referenced in RSL table 
mg/kg-day = milligram per kilogram per day
NL = not listed
P = Provisional Peer Reviewed Toxicity Values for Superfund, as referenced in RSL table
PCB = polychlorinated biphenyl
RSL = Regional Screening Level
TEQ  = toxic equivalence quotient
USEPA = U.S. Environmental Protection Agency



Table 5-2
Cancer Toxicity Data – Inhalation

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

CAS RN Contaminant of Potential Concern
Inhalation Unit Risk

(µg/m3)-1 Weight of Evidence/Cancer Guideline Description
Unit Risk Source(s), 

Date1

Volatile Organic Compounds (VOCs)
95-63-6 1,2,4-Trimethylbenzene -- Not assessed under IRIS program --
71-43-2 Benzene 7.80E-06 A, Human carcinogen IRIS, January 2015
56-23-5 Carbon tetrachloride (tetrachloromethane) 6.00E-06 Likely to be carcinogenic to humans IRIS, January 2015

67-66-3 Chloroform 2.30E-05
B2, Probable human carcinogen—based on sufficient 

evidence of carcinogenicity in animals
IRIS, January 2015

100-41-4 Ethylbenzene 2.50E-06 D, Not classifiable as to human carcinogenicity C, January 2015
127-18-4 Tetrachloroethene (PCE) 2.60E-07 Likely to be carcinogenic to humans IRIS, January 2015
79-01-6 Trichloroethene (TCE) 4.10E-06 Carcinogenic to humans IRIS, January 2015
75-01-4 Vinyl chloride 4.40E-06 A, Human carcinogen IRIS, January 2015

53469-21-9 Aroclor 1242 5.70E-04 Not assessed under IRIS program S, January 2015

Notes:

µg/m3 = microgram per cubic meter
C = California USEPA Office of Environmental Health Hazard Assessment, as referenced in RSL table 

CAS RN = Chemical Abstracts Service Registry Number

IRIS = Integrated Risk Information System

S = RSL Users Guide Section 5, as referenced in RSL table
USEPA = U.S. Environmental Protection Agency

1 = Inhalation unit risk factors were retrieved from the USEPA Regional Screening Levels (RSL) Tables (January 2015), which use the USEPA recommended hierarchy for toxicity 
value sources.  Sources listed above are those listed in the RSL table.



Table 5-3
Noncancer Toxicity Data – Oral/Dermal

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 4

June 2017
171037-01.01

CAS RN Contaminant of Potential Concern
Chronic/

Sub-chronic1
Notes

Oral RfD 
(mg/kg-day)

Oral Absorption 
Efficiency for 

Dermal2

Absorbed RfD for 
Dermal 

(mg/kg-day) Primary Target Organ(s)

Combined 
Uncertainty/ 

Modifying Factors
Oral RfD Source(s), 

Date3

Conventionals  
57-12-5 Cyanide Chronic 6.0E-04 1 6.0E-04 reproduction 3,000 IRIS, January 2015
57-12-5 Cyanide Subchronic 2.0E-02 1 2.0E-02 multiple 500 H, July 1997

Metals
7429-90-5 Aluminum Chronic 1.0E+00 1 1.0E+00 CNS 100 P, January 2015
7429-90-5 Aluminum Subchronic 1.0E+00 1 1.0E+00 CNS 30 A, March 2016
7440-36-0 Antimony Chronic 4.0E-04 0.15 6.0E-05 blood 1,000 IRIS, January 2015
7440-36-0 Antimony Subchronic 4.0E-04 0.15 6.0E-05 blood 1,000 P, July 2008
ARSENIC_INORG Arsenic, inorganic (III & V) Chronic c 3.0E-04 1 3.0E-04 dermal, blood 3 IRIS, January 2015
ARSENIC_INORG Arsenic, inorganic (III & V) Subchronic 3.0E-04 1 3.0E-04 dermal, blood 3 H, 1997
7440-43-9 Cadmium Chronic d 1.0E-03 0.025 2.5E-05 kidney 10 IRIS, January 2015
7440-43-9 Cadmium Subchronic d, k 1.0E-03 0.025 2.5E-05 kidney 10 IRIS, January 2015
16065-83-1 Chromium(III) Chronic 1.5E+00 0.013 2.0E-02 no effects observed 1,000 IRIS, January 2015
16065-83-1 Chromium(III) Subchronic 1.5E+00 0.013 2.0E-02 no effects observed 1,000 H, 1997
18540-29-9 Chromium(VI) Chronic 3.0E-03 0.025 7.5E-05 none reported 900 IRIS, January 2015
7440-48-4 Cobalt Chronic 3.0E-04 1 3.0E-04 blood 100 P, January 2015
7440-48-4 Cobalt Subchronic 3.0E-03 1 3.0E-03 thyroid 300 P, August 2008
7440-50-8 Copper Chronic 4.0E-02 1 4.0E-02 -- -- H, January 2015
7440-50-8 Copper Subchronic 1.0E-02 1 1.0E-02 gastrointestinal 3 A, March 2016
7439-92-1 Lead Chronic e -- 1 -- NL NL IRIS, January 2015
7439-96-5 Manganese Chronic f 2.4E-02 0.04 9.6E-04 CNS 1 S, January 2015
7439-96-5 Manganese Subchronic f, k 2.4E-02 0.04 9.6E-04 CNS 1 S, January 2015
7439-97-6 Mercury Chronic g 3.0E-04 0.07 2.1E-05 immune system 1,000 IRIS, January 2015
7439-97-6 Mercury Subchronic g 2.0E-03 0.07 1.4E-04 kidney 100 A, March 2016
7440-02-0 Nickel Chronic 2.0E-02 0.04 8.0E-04 whole body 300 IRIS, January 2015
7440-02-0 Nickel Subchronic 2.0E-02 0.04 8.0E-04 whole body 300 H, 1997
7782-49-2 Selenium Chronic 5.0E-03 1 5.0E-03 whole body 3 IRIS, January 2015
7782-49-2 Selenium Subchronic 5.0E-03 1 5.0E-03 whole body 3 H, 1997
7440-22-4 Silver Chronic 5.0E-03 0.04 2.0E-04 dermal, blood 3 IRIS, January 2015
7440-22-4 Silver Subchronic 5.0E-03 0.04 2.0E-04 dermal 3 H, 1997
7440-28-0 Thallium Chronic 1.0E-05 1 1.0E-05 dermal 3,000 X, January 2015
7440-28-0 Thallium Subchronic 4.0E-05 1 4.0E-05 dermal 1,000 X, September 2012
7440-62-2 Vanadium Chronic h 9.0E-03 0.026 2.3E-04 dermal 100 IRIS, January 2015
7440-62-2 Vanadium Subchronic h 9.0E-03 0.026 2.3E-04 dermal 100 H, 1997
7440-66-6 Zinc Chronic 3.0E-01 1 3.0E-01 blood 3 IRIS, January 2015
7440-66-6 Zinc Subchronic 3.0E-01 1 3.0E-01 blood 3 A, March 2016

Organometallic Compounds
22967-92-6 Methyl mercury Chronic 1.0E-04 1 1.0E-04 CNS, developmental 10 IRIS, January 2015

Volatile Organic Compounds (VOCs)
156-59-2 1,2-dichloroethene, cis- Chronic 2.0E-03 1 2.0E-03 kidney 3,000 IRIS, January 2015



Table 5-3
Noncancer Toxicity Data – Oral/Dermal

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 4

June 2017
171037-01.01

CAS RN Contaminant of Potential Concern
Chronic/

Sub-chronic1
Notes

Oral RfD 
(mg/kg-day)

Oral Absorption 
Efficiency for 

Dermal2

Absorbed RfD for 
Dermal 

(mg/kg-day) Primary Target Organ(s)

Combined 
Uncertainty/ 

Modifying Factors
Oral RfD Source(s), 

Date3

156-59-2 1,2-dichloroethene, cis- Subchronic 2.0E-02 1 2.0E-02 kidney 300 P, February 2011
71-43-2 Benzene Chronic 4.0E-03 1 4.0E-03 decreased lymphocyte count 300 IRIS, January 2015
71-43-2 Benzene Subchronic 1.0E-02 1 1.0E-02 blood 100 P, September 2009
67-66-3 Chloroform Chronic 1.0E-02 1 1.0E-02 liver 100 IRIS, January 2015
67-66-3 Chloroform Subchronic 1.0E-01 1 1.0E-01 liver 100 A, March 2016
100-41-4 Ethylbenzene Chronic 1.0E-01 1 1.0E-01 liver, kidney 1000 IRIS, January 2015
100-41-4 Ethylbenzene Subchronic 5.0E-02 1 5.0E-02 liver 1000 P, September 2009
127-18-4 Tetrachloroethene (PCE) Chronic 6.0E-03 1 6.0E-03 neurotoxicity 1,000 IRIS, January 2015
79-01-6 Trichloroethene (TCE) Chronic 5.0E-04 1 5.0E-04 multiple multiple IRIS, January 2015
79-01-6 Trichloroethene (TCE) Subchronic k 5.0E-04 1 5.0E-04 multiple multiple IRIS, January 2015
75-01-4 Vinyl Chloride Chronic 3.0E-03 1 3.0E-03 liver 30 IRIS, January 2015
75-01-4 Vinyl Chloride Subchronic k 3.0E-03 1 3.0E-03 liver 30 IRIS, January 2015

Semivolatile Organic Compounds (SVOCs)
92-52-4 Biphenyl (1,1'-Biphenyl) Chronic 5.0E-01 1 5.0E-01 kidney 30 IRIS, January 2015
92-52-4 Biphenyl (1,1'-Biphenyl) Subchronic 1.0E-01 1 1.0E-01 developmental 100 P, April 2011
117-81-7 Bis(2-ethylhexyl)phthalate Chronic 2.0E-02 1 2.0E-02 liver 1,000 IRIS, January 2015
117-81-7 Bis(2-ethylhexyl)phthalate Subchronic 1.0E-01 1 1.0E-01 reproduction 100 A, March 2016
132-64-9 Dibenzofuran Chronic 1.0E-03 1 1.0E-03 whole body 10,000 X, January 2015
132-64-9 Dibenzofuran Subchronic 4.0E-03 1 4.0E-03 whole body 3,000 P, June 2007

Polycyclic Aromatic Hydrocarbons (PAHs)
90-12-0 1-Methylnaphthalene Chronic 7.0E-02 1 7.0E-02 respiratory 100 A, January 2015
90-12-0 1-Methylnaphthalene Subchronic k 7.0E-02 1 7.0E-02 respiratory 100 A, March 2016
91-57-6 2-Methylnaphthalene Chronic 4.0E-03 1 4.0E-03 respiratory 1,000 IRIS, January 2015
91-57-6 2-Methylnaphthalene Subchronic 4.0E-03 1 4.0E-03 respiratory 1,000 P, September 2007
56-55-3 Benzo(a)anthracene Chronic -- 1 -- -- -- --
50-32-8 Benzo(a)pyrene Chronic -- 1 -- -- -- --
218-01-9 Chrysene Chronic -- 1 -- -- -- --
53-70-3 Dibenzo(a,h)anthracene Chronic -- 1 -- -- -- --
205-99-2 Benzo(b)fluoranthene Chronic -- 1 -- -- -- --
BKJFLANTH Benzo(j,k)fluoranthene Chronic -- 1 -- -- -- --
193-39-5 Indeno(1,2,3-c,d)pyrene Chronic -- 1 -- -- -- --
91-20-3 Naphthalene Chronic 2.0E-02 1 2.0E-02 whole body, body weight 3,000 IRIS, January 2015
91-20-3 Naphthalene Subchronic 6.0E-01 1 6.0E-01 CNS 90 A, March 2016
85-01-8 Phenanthrene Chronic l 3.0E-02 1 3.0E-02 kidney 3,000 IRIS, January 2015
85-01-8 Phenanthrene Subchronic l 3.0E-01 1 3.0E-01 kidney 300 P, September 2007

Pesticides
72-54-8 4,4'-DDD (p,p'-DDD) Chronic -- 1 -- -- -- --
72-55-9 4,4'-DDE (p,p'-DDE) Chronic -- 1 -- -- -- --
309-00-2 Aldrin Chronic 3.0E-05 1 3.0E-05 liver 1,000 IRIS, January 2015
309-00-2 Aldrin Subchronic 4.0E-05 1 4.0E-05 kidney 1,000 P, March 2005



Table 5-3
Noncancer Toxicity Data – Oral/Dermal

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 4

June 2017
171037-01.01

CAS RN Contaminant of Potential Concern
Chronic/

Sub-chronic1
Notes

Oral RfD 
(mg/kg-day)

Oral Absorption 
Efficiency for 

Dermal2

Absorbed RfD for 
Dermal 

(mg/kg-day) Primary Target Organ(s)

Combined 
Uncertainty/ 

Modifying Factors
Oral RfD Source(s), 

Date3

60-57-1 Dieldrin Chronic 5.0E-05 1 5.0E-05 liver 100 IRIS, January 2015
60-57-1 Dieldrin Subchronic 1.0E-04 1 1.0E-04 CNS 100 A, March 2016
76-44-8 Heptachlor Chronic 5.0E-04 1 5.0E-04 liver 300 IRIS, January 2015
76-44-8 Heptachlor Subchronic 1.0E-04 1 1.0E-04 immune system 300 A, March 2016
1024-57-3 Heptachlor epoxide Chronic 1.3E-05 1 1.3E-05 liver 1,000 IRIS, January 2015
1024-57-3 Heptachlor epoxide Subchronic 1.3E-05 1 1.3E-05 liver 1,000 H, 1997
118-74-1 Hexachlorobenzene Chronic 8.0E-04 1 8.0E-04 liver 100 IRIS, January 2015
319-84-6 Hexachlorocyclohexane (BHC), alpha- Chronic 8.0E-03 1 8.0E-03 liver 100 A, January 2015
319-86-8 Hexachlorocyclohexane (BHC), delta- Chronic j 8.0E-03 1 8.0E-03 liver 100 A, January 2015
2385-85-5 Mirex Chronic 2.0E-04 1 2.0E-04 liver 300 IRIS, January 2015
tChlordane_KM_MDL Total Chlordane Chronic k 5.0E-04 1 5.0E-04 liver 300 IRIS, January 2015
tChlordane_KM_MDL Total Chlordane Subchronic 6.0E-04 1 6.0E-04 liver 100 A, March 2016

Dioxins/Furans
tDioxFurM_KM_MDL Total Dioxin/Furan TEQ 2005 (Mammal) Chronic a 7.0E-10 1 7.0E-10 reproduction 30 IRIS, January 2015
tDioxFurM_KM_MDL Total Dioxin/Furan TEQ 2005 (Mammal) Subchronic a 2.0E-08 1 2.0E-08 immune system 30 A, March 2016

Polychlorinated Biphenyl (PCB) Congeners
tndpcbcong_KM_MDL Total Nondioxin-like PCB Congener Chronic i 2.0E-05 1 2.0E-05 immune system, dermal 300 IRIS, January 2015
tndpcbcong_KM_MDL Total Nondioxin-like PCB Congener Subchronic i 3.0E-05 1 3.0E-05 CNS 300 A, March 2016
TPCB_Cong_Aro175 Total PCB (Aroclor*1.75 and Congener) Chronic i 2.0E-05 1 2.0E-05 immune system, dermal 300 IRIS, January 2015
TPCB_Cong_Aro175 Total PCB (Aroclor*1.75 and Congener) Subchronic i 3.0E-05 1 3.0E-05 CNS 300 A, March 2016
tPCBCongCPM_KM_MDL Total PCB Congener TEQ 2005 (Mammal) Chronic a 7.0E-10 1 7.0E-10 reproduction 30 IRIS, January 2015
tPCBCongCPM_KM_MDL Total PCB Congener TEQ 2005 (Mammal) Subchronic a 2.0E-08 1 2.0E-08 immune system 30 A, March 2016



Table 5-3
Noncancer Toxicity Data – Oral/Dermal

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 4 of 4

June 2017
171037-01.01

Notes:
1 = Sub-chronic toxicity values included for COPC with non-cancer effects that were evaluated in a subchronic scenario (General Construction Worker and Hunter's Point Construction Worker). 
2 = Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Exhibit 4-1.   Final.  Office of Superfund Remediation and Technology Innovation.  USEPA/540/R/99/005.  July 2004.
3 = Chronic oral RfD toxicity values were retrieved from the USEPA Regional Screening Levels (RSLs) Tables (January 2015), which uses the USEPA recommended hierarchy for toxicity value sources.  Sources listed above are those listed in the RSL table.  The USEPA 
recommended hierarchy was used for subchronic toxicity values.  Sources listed are the primary source of subchronic RfD.
a = TEQ approach based on 2,3,7,8-TCDD toxicity.
b = Only total arsenic was measured in sediment and surface water.  Toxicity value for inorganic arsenic used for evaluation of arsenic in sediment and surface water.
c =  Inorganic arsenic was measured in tissue and is used for evaluation of arsenic in tissue.  
d = USEPA includes toxicity information for cadmium (diet) and cadmium (water).  Cadmium is a COPC for sediment and tissue and is not a surface water COPC.  The cadmium (diet) toxicity was used. 
e = Lead not evaluated using reference dose.
f = USEPA provides toxicity information for manganese (diet) and manganese (non-diet).  Manganese is a COPC for water and not for tissue or sediment.  The manganese (non-diet) toxicity information was used. 
g = Toxicity value for mercuric chloride (and other mercury salts) used for evaluation of mercury in sediment and surface water.
h = Vanadium pentoxide toxicity values used to evaluate vanadium.
i = RfD for Aroclor 1254
j = Hexachlorocyclohexane (BHC), alpha- toxicity information used to evaluate Hexachlorocyclohexane (BHC), delta-.
k = Technical chlordane toxicity information used to evaluate total chlordane.
l = TPH will be evaluated using Massachusetts Department of Environmental Protection VPH/EPH approach.
k = Chronic RfD used for the subchronic RfD, adopted from the value used in the RSL calculator.

Acronyms:
-- = not available
4,4'-DDD = dichlorodiphenyl dichloroethane 
4,4'-DDE = dichlorodiphenyl dichloroethylene
A = Agency for Toxic Substances and Disease Registry, as referenced in RSL table for chronic RfD or the ATSDR MRL (March 2016) for subchronic RfD
ATSDR = Agency for Toxic Substances and Disease Registry
CAS RN = Chemical Abstracts Service Registry Number
CNS = central nervous system
COPC = contaminant of potential concern
H = Health Effects Assessment Summary Table, July 1997
IRIS = Integrated Risk Information System, accessed online June 2015
mg/kg-day = milligram per kilogram per day
MRL = minimum risk level
NL = not listed
P = Provisional Peer Reviewed Toxicity Value, as referenced in RSL table for chronic RfD or PPRTV website for subchronic RfD
PPRTV = Provisional Peer Reviewed Toxicity Value
PCB = polychlorinated biphenyl
RfD = reference dose
RSL = Regional Screening Level
S = RSL Users Guide Section 5, as referenced in RSL table
TEQ = toxic equivalence quotient
USEPA = U.S. Environmental Protection Agency
X = Appendix PPRTV Screen, as referenced in RSL table



Table 5-4
Noncancer Toxicity Data – Inhalation

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

CAS RN
Contaminant of Potential 

Concern
Chronic/

Subchronic1

Inhalation 
RfC 

(mg/m3)
Primary Target 

Organ(s)

Combined 
Uncertainty/ 

Modifying 
Factors

Inhalation RfC 
Source(s), Date2

Volatile Organic Compounds (VOCs)
95-63-6 1,2,4-Trimethylbenzene Chronic 7.0E-03 blood 3,000 P, January 2015
95-63-6 1,2,4-Trimethylbenzene Subchronic 7.0E-02 blood, respiratory 300 P, June 2007

71-43-2 Benzene Chronic 3.0E-02
decreased 

lymphocyte 
count

300 IRIS, January 2015

71-43-2 Benzene Subchronic 8.0E-02 blood 100 P, September 2009

56-23-5
Carbon tetrachloride 
(tetrachloromethane)

Chronic 1.0E-01 liver 100 IRIS, January 2015

56-23-5
Carbon tetrachloride 
(tetrachloromethane)

Subchronic 2.0E-01 liver 30 A, March 2016

67-66-3 Chloroform Chronic 9.8E-02 liver 100 A, January 2015
67-66-3 Chloroform Subchronic 2.4E-01 liver 300 A, March 2016

100-41-4 Ethylbenzene Chronic 1.0E+00 developmental 300 IRIS, January 2015
100-41-4 Ethylbenzene Subchronic 9.0E+00 dermal 100 P, September 2009
127-18-4 Tetrachloroethene (PCE) Chronic 4.0E-02 CNS 1,000 IRIS, January 2015
127-18-4 Tetrachloroethene (PCE) Subchronic 4.0E-02 CNS 1,000 IRIS, January 20153

79-01-6 Trichloroethene (TCE) Chronic 2.0E-03 multiple multiple IRIS, January 2015
79-01-6 Trichloroethene (TCE) Subchronic 2.0E-03 multiple multiple IRIS, January 20153

75-01-4 Vinyl chloride Chronic 1.0E-01 liver 30 IRIS, January 2015
75-01-4 Vinyl chloride Subchronic 8.0E-02 liver 30 A, March 2016

53469-21-9 Aroclor 1242 Chronic -- -- -- --
Notes:

3 = Chronic RfD used as a surrogate for the subchronic RfD, as presented in USEPA's RSL calculator.
-- = not available

CAS RN = Chemical Abstracts Service Registry Number
IRIS = Integrated Risk Information System

mg/m3 = milligram per cubic meter
MRL = minimum risk level

P = Provisional Peer Reviewed Toxicity Value, as referenced in RSL table for chronic RfC or PPRTV website for subchronic RfC
PPRTV = Provisional Peer Reviewed Toxicity Value
RfC = reference concentration
USEPA = U.S. Environmental Protection Agency

2 = Reference concentration toxicity values were retrieved from the USEPA Regional Screening Levels (RSLs) Table (January 
2015), which uses the USEPA recommended hierarchy for toxicity value sources.  Sources listed above are those listed in the RSL 
table.  The USEPA recommended hierarchy was used for subchronic toxicity values. Sources listed are the primary source of 
subchronic RfC.

1 = Subchronic toxicity values included for COPC with non-cancer effects that were evaluated in a subchronic scenario (General 
Construction Worker and Hunter's Point Construction Worker). 

A = Agency for Toxic Substances and Disease Registry Minimum Risk Level, as referenced in RSL table for chronic RfD or the  
ATSDR MRL (March 2016) for subchronic RfC
ATSDR = Agency for Toxic Substances and Disease Registry



Table 6-1
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Boater Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Surface Water
Receptor Population: Recreational Boater Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Study Area Cyanide 2.8E+00 µg/L -- -- 2.3E-08 2.0E-08 -- -- -- 6.0E-04 6.0E-04 8.0E-08 6.9E-08 1E-04 1E-04 2E-04

Antimony 3.4E+00 µg/L -- -- 2.7E-08 2.4E-08 -- -- -- 6.0E-05 4.0E-04 9.5E-08 8.3E-08 2E-03 2E-04 2E-03
Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 1.3E-08 1.1E-08 2E-08 2E-08 4E-08 3.0E-04 3.0E-04 4.4E-08 3.8E-08 1E-04 1E-04 3E-04
Chromium 8.9E-01 µg/L -- -- 7.2E-09 6.2E-09 -- -- -- 2.0E-02 1.5E+00 2.5E-08 2.2E-08 1E-06 1E-08 1E-06
Copper 4.3E+00 µg/L -- -- 3.5E-08 3.0E-08 -- -- -- 4.0E-02 4.0E-02 1.2E-07 1.1E-07 3E-06 3E-06 6E-06
Manganese 7.8E+01 µg/L -- -- 6.3E-07 5.5E-07 -- -- -- 9.6E-04 2.4E-02 2.2E-06 1.9E-06 2E-03 8E-05 2E-03
Mercury 8.3E-03 µg/L -- -- 6.7E-11 5.8E-11 -- -- -- 2.1E-05 3.0E-04 2.4E-10 2.0E-10 1E-05 7E-07 1E-05
Vanadium 2.0E+00 µg/L -- -- 1.6E-08 1.4E-08 -- -- -- 2.3E-04 9.0E-03 5.8E-08 5.0E-08 2E-04 6E-06 3E-04
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 2.2E-08 1.9E-09 -- -- -- 2.0E-03 2.0E-03 7.7E-08 6.7E-09 4E-05 3E-06 4E-05
Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 3.1E-08 1.5E-09 2E-09 8E-11 2E-09 4.0E-03 4.0E-03 1.1E-07 5.3E-09 3E-05 1E-06 3E-05
Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 1.3E-08 1.2E-09 4E-10 4E-11 4E-10 1.0E-02 1.0E-02 4.4E-08 4.0E-09 4E-06 4E-07 5E-06
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 2.7E-08 1.4E-09 1E-09 7E-11 1E-09 5.0E-04 5.0E-04 9.6E-08 5.0E-09 2E-04 1E-05 2E-04
Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 8.1E-09 1.1E-09 6E-09 8E-10 7E-09 3.0E-03 3.0E-03 2.8E-08 3.7E-09 9E-06 1E-06 1E-05
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 1.4E-06 8.4E-09 2E-08 1E-10 2E-08 2.0E-02 2.0E-02 4.8E-06 2.9E-08 2E-04 1E-06 2E-04
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 -- 3.9E-11 -- 3E-11 3E-11 -- -- -- 1.4E-10 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 -- 3.7E-11 -- 3E-10 3E-10 -- -- -- 1.3E-10 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 -- 3.7E-11 -- 3E-11 3E-11 -- -- -- 1.3E-10 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 -- 1.7E-11 -- 1E-10 1E-10 -- -- -- 6.0E-11 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 1.4E-08 1.9E-10 -- -- -- 2.0E-02 2.0E-02 4.8E-08 6.6E-10 2E-06 3E-08 2E-06
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 2.0E-10 4.7E-12 1E-09 3E-11 1E-09 8.0E-03 8.0E-03 7.0E-10 1.7E-11 9E-08 2E-09 9E-08
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 -- 1.5E-15 -- 2E-10 2E-10 7.0E-10 7.0E-10 -- 5.2E-15 -- 7E-06 7E-06
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 -- 6.2E-11 -- 1E-10 1E-10 2.0E-05 2.0E-05 -- 2.2E-10 -- 1E-05 1E-05
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 -- 5.1E-16 -- 8E-11 8E-11 7.0E-10 7.0E-10 -- 1.8E-15 -- 3E-06 3E-06

Total 7E-08 6E-03
Population Age: Adolescent
Study Area Cyanide 2.8E+00 µg/L -- -- 1.5E-08 1.8E-08 -- -- -- 6.0E-04 6.0E-04 8.5E-08 1.0E-07 1E-04 2E-04 3E-04

Antimony 3.4E+00 µg/L -- -- 1.7E-08 2.1E-08 -- -- -- 6.0E-05 4.0E-04 1.0E-07 1.2E-07 2E-03 3E-04 2E-03
Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 8.1E-09 9.9E-09 1E-08 1E-08 3E-08 3.0E-04 3.0E-04 4.7E-08 5.8E-08 2E-04 2E-04 4E-04
Chromium 8.9E-01 µg/L -- -- 4.6E-09 5.7E-09 -- -- -- 2.0E-02 1.5E+00 2.7E-08 3.3E-08 1E-06 2E-08 1E-06
Copper 4.3E+00 µg/L -- -- 2.2E-08 2.7E-08 -- -- -- 4.0E-02 4.0E-02 1.3E-07 1.6E-07 3E-06 4E-06 7E-06
Manganese 7.8E+01 µg/L -- -- 4.0E-07 5.0E-07 -- -- -- 9.6E-04 2.4E-02 2.4E-06 2.9E-06 2E-03 1E-04 3E-03
Mercury 8.3E-03 µg/L -- -- 4.3E-11 5.3E-11 -- -- -- 2.1E-05 3.0E-04 2.5E-10 3.1E-10 1E-05 1E-06 1E-05
Vanadium 2.0E+00 µg/L -- -- 1.1E-08 1.3E-08 -- -- -- 2.3E-04 9.0E-03 6.2E-08 7.6E-08 3E-04 8E-06 3E-04
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 1.4E-08 1.7E-09 -- -- -- 2.0E-03 2.0E-03 8.2E-08 1.0E-08 4E-05 5E-06 5E-05

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-1
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Boater Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Surface Water
Receptor Population: Recreational Boater Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Study Area Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 2.0E-08 1.4E-09 1E-09 7E-11 1E-09 4.0E-03 4.0E-03 1.2E-07 7.9E-09 3E-05 2E-06 3E-05
Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 8.0E-09 1.0E-09 2E-10 3E-11 3E-10 1.0E-02 1.0E-02 4.7E-08 6.1E-09 5E-06 6E-07 5E-06
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 4.7E-08 3.4E-09 2E-09 2E-10 2E-09 5.0E-04 5.0E-04 1.0E-07 7.5E-09 2E-04 2E-05 2E-04
Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 1.4E-08 2.6E-09 1E-08 2E-09 1E-08 3.0E-03 3.0E-03 3.0E-08 5.6E-09 1E-05 2E-06 1E-05
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 8.8E-07 7.6E-09 1E-08 1E-10 1E-08 2.0E-02 2.0E-02 5.1E-06 4.4E-08 3E-04 2E-06 3E-04
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 -- 9.3E-11 -- 7E-11 7E-11 -- -- -- 2.0E-10 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 -- 9.0E-11 -- 7E-10 7E-10 -- -- -- 2.0E-10 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 -- 8.9E-11 -- 7E-11 7E-11 -- -- -- 1.9E-10 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 -- 4.2E-11 -- 3E-10 3E-10 -- -- -- 9.1E-11 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 8.8E-09 1.7E-10 -- -- -- 2.0E-02 2.0E-02 5.1E-08 9.9E-10 3E-06 5E-08 3E-06
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 1.3E-10 4.3E-12 8E-10 3E-11 8E-10 8.0E-03 8.0E-03 7.4E-10 2.5E-11 9E-08 3E-09 1E-07
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 -- 1.3E-15 -- 2E-10 2E-10 7.0E-10 7.0E-10 -- 7.8E-15 -- 1E-05 1E-05
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 -- 5.6E-11 -- 1E-10 1E-10 2.0E-05 2.0E-05 -- 3.3E-10 -- 2E-05 2E-05
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 -- 4.6E-16 -- 7E-11 7E-11 7.0E-10 7.0E-10 -- 2.7E-15 -- 4E-06 4E-06

Total 6E-08 6E-03
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient



Table 6-2
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Boater Ambient Air RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Ambient Air
Receptor Population: Recreational Boater Exposure Medium: Ambient Air
Population Age: Adult/Adolescent Exposure Route: Inhalation

Values Units

Inhalation Unit 
Risk (µg/m3)-1

Exposure 
Concentration 

(µg/m3)
Cancer Risk 

from Inhalation
RfC                   

(µg/m3)

Exposure 
Concentration 

(µg/m3)
Noncancer HQ 

from Inhalation
Population Age: Adult
Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 1.0E-03 -- 7.0E+00 3.5E-03 5E-04

Benzene 3.1E-01 µg/m3 7.8E-06 6.6E-04 5E-09 3.0E+01 2.3E-03 8E-05
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 1.0E-03 6E-09 1.0E+02 3.7E-03 4E-05
Chloroform 3.6E-01 µg/m3 2.3E-05 7.6E-04 2E-08 9.8E+01 2.7E-03 3E-05
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 9.2E-04 2E-09 1.0E+03 3.2E-03 3E-06
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 5.1E-02 1E-08 4.0E+01 1.8E-01 4E-03
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 5.2E-04 2E-09 2.0E+00 1.8E-03 9E-04
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 2.2E-05 1E-08 -- 7.6E-05 --

Total 6E-08 6E-03
Population Age: Adolescent
Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 6.1E-04 -- 7.0E+00 3.5E-03 5E-04

Benzene 3.1E-01 µg/m3 7.8E-06 3.9E-04 3E-09 3.0E+01 2.3E-03 8E-05
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 6.3E-04 4E-09 1.0E+02 3.7E-03 4E-05
Chloroform 3.6E-01 µg/m3 2.3E-05 4.6E-04 1E-08 9.8E+01 2.7E-03 3E-05
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 5.5E-04 1E-09 1.0E+03 3.2E-03 3E-06
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 3.0E-02 8E-09 4.0E+01 1.8E-01 4E-03
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 8.2E-04 3E-09 2.0E+00 1.8E-03 9E-04
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 1.3E-05 7E-09 -- 7.6E-05 --

Total 4E-08 6E-03
Notes:
µg/m3 = microgram per meter cubed
EPC = exposure point concentration
HQ = hazard quotient
RfC = reference concentration
RME = reasonable maximum exposure

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-3 
Cumulative Cancer Risks and Noncancer Hazards – Recreational Boater RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Boater

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from 

Ingestion

Cancer Risk 
from 

Inhalation
Total 

Cancer Risk

Noncancer HI 
from Dermal 

Contact

Noncancer HI 
from 

Ingestion

Noncancer 
HI from 

Inhalation
Total 

Noncancer HI
Study Area Adult Surface Water 5E-08 2E-08 -- 7E-08 5E-03 6E-04 -- 6E-03

Ambient Air -- -- 6E-08 6E-08 -- -- 6E-03 6E-03
Total 1E-07 1E-02
Study Area Adolescent Surface Water 4E-08 2E-08 -- 6E-08 5E-03 9E-04 -- 6E-03

Ambient Air -- -- 4E-08 4E-08 -- -- 6E-03 6E-03
Total 1E-07 1E-02
Notes:
-- = not applicable
HI = hazard index
RME = reasonable maximum exposure

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-4
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Swimmer/Bather Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Surface Water
Receptor Population: Swimmer/Bather Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Study Area Cyanide 2.8E+00 µg/L -- -- 4.9E-09 1.7E-08 -- -- -- 6.0E-04 6.0E-04 1.7E-08 5.8E-08 3E-05 1E-04 1E-04

Antimony 3.4E+00 µg/L -- -- 5.9E-09 2.0E-08 -- -- -- 6.0E-05 4.0E-04 2.1E-08 7.0E-08 3E-04 2E-04 5E-04
Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 2.7E-09 9.3E-09 4E-09 1E-08 2E-08 3.0E-04 3.0E-04 9.6E-09 3.2E-08 3E-05 1E-04 1E-04
Chromium 8.9E-01 µg/L -- -- 1.6E-09 5.3E-09 -- -- -- 2.0E-02 1.5E+00 5.4E-09 1.8E-08 3E-07 1E-08 3E-07
Copper 4.3E+00 µg/L -- -- 7.5E-09 2.6E-08 -- -- -- 4.0E-02 4.0E-02 2.6E-08 8.9E-08 7E-07 2E-06 3E-06
Manganese 7.8E+01 µg/L -- -- 1.4E-07 4.6E-07 -- -- -- 9.6E-04 2.4E-02 4.8E-07 1.6E-06 5E-04 7E-05 6E-04
Mercury 8.3E-03 µg/L -- -- 1.5E-11 4.9E-11 -- -- -- 2.1E-05 3.0E-04 5.1E-11 1.7E-10 2E-06 6E-07 3E-06
Vanadium 2.0E+00 µg/L -- -- 3.6E-09 1.2E-08 -- -- -- 2.3E-04 9.0E-03 1.2E-08 4.2E-08 5E-05 5E-06 6E-05
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 8.8E-09 1.6E-09 -- -- -- 2.0E-03 2.0E-03 3.1E-08 5.7E-09 2E-05 3E-06 2E-05
Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 1.2E-08 1.3E-09 6E-10 7E-11 7E-10 4.0E-03 4.0E-03 4.1E-08 4.4E-09 1E-05 1E-06 1E-05
Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 5.4E-09 9.7E-10 2E-10 3E-11 2E-10 1.0E-02 1.0E-02 1.9E-08 3.4E-09 2E-06 3E-07 2E-06
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 1.2E-08 1.2E-09 6E-10 6E-11 6E-10 5.0E-04 5.0E-04 4.3E-08 4.2E-09 9E-05 8E-06 9E-05
Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 2.8E-09 9.0E-10 2E-09 6E-10 3E-09 3.0E-03 3.0E-03 9.9E-09 3.1E-09 3E-06 1E-06 4E-06
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 6.6E-07 7.1E-09 9E-09 1E-10 9E-09 2.0E-02 2.0E-02 2.3E-06 2.5E-08 1E-04 1E-06 1E-04
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 -- 3.3E-11 -- 2E-11 2E-11 -- -- -- 1.1E-10 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 -- 3.1E-11 -- 2E-10 2E-10 -- -- -- 1.1E-10 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 -- 3.1E-11 -- 2E-11 2E-11 -- -- -- 1.1E-10 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 -- 1.5E-11 -- 1E-10 1E-10 -- -- -- 5.1E-11 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 6.3E-09 1.6E-10 -- -- -- 2.0E-02 2.0E-02 2.2E-08 5.5E-10 1E-06 3E-08 1E-06
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 9.6E-11 4.0E-12 6E-10 3E-11 6E-10 8.0E-03 8.0E-03 3.4E-10 1.4E-11 4E-08 2E-09 4E-08
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 -- 1.2E-15 -- 2E-10 2E-10 7.0E-10 7.0E-10 -- 4.4E-15 -- 6E-06 6E-06
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 -- 5.2E-11 -- 1E-10 1E-10 2.0E-05 2.0E-05 -- 1.8E-10 -- 9E-06 9E-06
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 -- 4.3E-16 -- 6E-11 6E-11 7.0E-10 7.0E-10 -- 1.5E-15 -- 2E-06 2E-06

Total 3E-08 2E-03
Population Age: Adolescent
Study Area Cyanide 2.8E+00 µg/L -- -- 3.2E-09 2.6E-08 -- -- -- 6.0E-04 6.0E-04 1.9E-08 1.5E-07 3E-05 2E-04 3E-04

Antimony 3.4E+00 µg/L -- -- 3.8E-09 3.0E-08 -- -- -- 6.0E-05 4.0E-04 2.2E-08 1.8E-07 4E-04 4E-04 8E-04
Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 1.8E-09 1.4E-08 3E-09 2E-08 2E-08 3.0E-04 3.0E-04 1.0E-08 8.3E-08 3E-05 3E-04 3E-04
Chromium 8.9E-01 µg/L -- -- 1.0E-09 8.1E-09 -- -- -- 2.0E-02 1.5E+00 5.9E-09 4.7E-08 3E-07 3E-08 3E-07
Copper 4.3E+00 µg/L -- -- 4.9E-09 3.9E-08 -- -- -- 4.0E-02 4.0E-02 2.9E-08 2.3E-07 7E-07 6E-06 6E-06
Manganese 7.8E+01 µg/L -- -- 8.8E-08 7.1E-07 -- -- -- 9.6E-04 2.4E-02 5.2E-07 4.1E-06 5E-04 2E-04 7E-04
Mercury 8.3E-03 µg/L -- -- 9.5E-12 7.5E-11 -- -- -- 2.1E-05 3.0E-04 5.5E-11 4.4E-10 3E-06 1E-06 4E-06

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-4
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Swimmer/Bather Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Surface Water
Receptor Population: Swimmer/Bather Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Study Area Vanadium 2.0E+00 µg/L -- -- 2.3E-09 1.8E-08 -- -- -- 2.3E-04 9.0E-03 1.4E-08 1.1E-07 6E-05 1E-05 7E-05
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 5.7E-09 2.5E-09 -- -- -- 2.0E-03 2.0E-03 3.3E-08 1.4E-08 2E-05 7E-06 2E-05
Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 7.6E-09 1.9E-09 4E-10 1E-10 5E-10 4.0E-03 4.0E-03 4.5E-08 1.1E-08 1E-05 3E-06 1E-05
Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 3.5E-09 1.5E-09 1E-10 5E-11 2E-10 1.0E-02 1.0E-02 2.1E-08 8.7E-09 2E-06 9E-07 3E-06
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 2.1E-08 4.9E-09 1E-09 2E-10 1E-09 5.0E-04 5.0E-04 4.6E-08 1.1E-08 9E-05 2E-05 1E-04
Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 4.9E-09 3.7E-09 4E-09 3E-09 6E-09 3.0E-03 3.0E-03 1.1E-08 8.0E-09 4E-06 3E-06 6E-06
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 4.3E-07 1.1E-08 6E-09 2E-10 6E-09 2.0E-02 2.0E-02 2.5E-06 6.3E-08 1E-04 3E-06 1E-04
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 -- 1.3E-10 -- 1E-10 1E-10 -- -- -- 2.9E-10 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 -- 1.3E-10 -- 9E-10 9E-10 -- -- -- 2.8E-10 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 -- 1.3E-10 -- 9E-11 9E-11 -- -- -- 2.8E-10 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 -- 5.9E-11 -- 4E-10 4E-10 -- -- -- 1.3E-10 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 4.1E-09 2.4E-10 -- -- -- 2.0E-02 2.0E-02 2.4E-08 1.4E-09 1E-06 7E-08 1E-06
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 6.2E-11 6.1E-12 4E-10 4E-11 4E-10 8.0E-03 8.0E-03 3.6E-10 3.6E-11 5E-08 4E-09 5E-08
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 -- 1.9E-15 -- 3E-10 3E-10 7.0E-10 7.0E-10 -- 1.1E-14 -- 2E-05 2E-05
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 -- 8.0E-11 -- 2E-10 2E-10 2.0E-05 2.0E-05 -- 4.6E-10 -- 2E-05 2E-05
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 -- 6.6E-16 -- 1E-10 1E-10 7.0E-10 7.0E-10 -- 3.8E-15 -- 5E-06 5E-06

Total 4E-08 3E-03
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient



Table 6-5
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Swimmer/Bather Ambient Air RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Ambient Air
Receptor Population: Swimmer/Bather Exposure Medium: Ambient Air
Population Age: Adult/Adolescent Exposure Route: Inhalation

Values Units

Inhalation Unit 
Risk (µg/m3)-1

Exposure 
Concentration 

(µg/m3)
Cancer Risk 

from Inhalation
RfC                   

(µg/m3)

Exposure 
Concentration 

(µg/m3)
Noncancer HQ 

from Inhalation
Population Age: Adult
Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 1.3E-04 -- 7.0E+00 4.6E-04 7E-05

Benzene 3.1E-01 µg/m3 7.8E-06 8.6E-05 7E-10 3.0E+01 3.0E-04 1E-05
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 1.4E-04 8E-10 1.0E+02 4.8E-04 5E-06
Chloroform 3.6E-01 µg/m3 2.3E-05 9.9E-05 2E-09 9.8E+01 3.5E-04 4E-06
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 1.2E-04 3E-10 1.0E+03 4.2E-04 4E-07
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 6.6E-03 2E-09 4.0E+01 2.3E-02 6E-04
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 6.7E-05 3E-10 2.0E+00 2.4E-04 1E-04
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 2.8E-06 2E-09 -- 9.9E-06 --

Total 8E-09 8E-04
Population Age: Adolescent
Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 8.0E-05 -- 7.0E+00 4.6E-04 7E-05

Benzene 3.1E-01 µg/m3 7.8E-06 5.2E-05 4E-10 3.0E+01 3.0E-04 1E-05
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 8.2E-05 5E-10 1.0E+02 4.8E-04 5E-06
Chloroform 3.6E-01 µg/m3 2.3E-05 6.0E-05 1E-09 9.8E+01 3.5E-04 4E-06
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 7.2E-05 2E-10 1.0E+03 4.2E-04 4E-07
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 4.0E-03 1E-09 4.0E+01 2.3E-02 6E-04
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 1.1E-04 4E-10 2.0E+00 2.4E-04 1E-04
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 1.7E-06 1E-09 -- 9.9E-06 --

Total 5E-09 8E-04
Notes:
µg/m3 = microgram per meter cubed
EPC = exposure point concentration
HQ = hazard quotient
RfC = reference concentration
RME = reasonable maximum exposure

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-6
 Cumulative Cancer Risks and Noncancer Hazards – Swimmer/Bather RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Swimmer/Bather

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation

Total Cancer 
Risk

Noncancer HI from 
Dermal Contact

Noncancer HI 
from Ingestion

Noncancer HI 
from Inhalation

Total Noncancer 
HI

Study Area Adult Surface Water 2E-08 2E-08 -- 3E-08 1E-03 5E-04 -- 2E-03
Ambient Air -- -- 8E-09 8E-09 -- -- 8E-04 8E-04

Total 4E-08 2E-03
Study Area Adolescent Surface Water 1E-08 3E-08 -- 4E-08 1E-03 1E-03 -- 3E-03

Ambient Air -- -- 5E-09 5E-09 -- -- 8E-04 8E-04
Total 5E-08 3E-03
Notes:
-- = not applicable
HI = hazard index
RME = reasonable maximum exposure

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-7
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Angler/Crabber Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

 June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Surface Water
Receptor Population: Recreational Angler/Crabber Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Study Area Cyanide 2.8E+00 µg/L -- -- 2.7E-09 -- -- -- -- 6.0E-04 -- 9.4E-09 -- 2E-05 -- 2E-05

Antimony 3.4E+00 µg/L -- -- 3.2E-09 -- -- -- -- 6.0E-05 -- 1.1E-08 -- 2E-04 -- 2E-04
Arsenic 1.6E+00 µg/L 1.5E+00 -- 1.5E-09 -- 2E-09 -- 2E-09 3.0E-04 -- 5.2E-09 -- 2E-05 -- 2E-05
Chromium 8.9E-01 µg/L -- -- 8.5E-10 -- -- -- -- 2.0E-02 -- 3.0E-09 -- 2E-07 -- 2E-07
Copper 4.3E+00 µg/L -- -- 4.1E-09 -- -- -- -- 4.0E-02 -- 1.4E-08 -- 4E-07 -- 4E-07
Manganese 7.8E+01 µg/L -- -- 7.4E-08 -- -- -- -- 9.6E-04 -- 2.6E-07 -- 3E-04 -- 3E-04
Mercury 8.3E-03 µg/L -- -- 7.9E-12 -- -- -- -- 2.1E-05 -- 2.8E-11 -- 1E-06 -- 1E-06
Vanadium 2.0E+00 µg/L -- -- 1.9E-09 -- -- -- -- 2.3E-04 -- 6.8E-09 -- 3E-05 -- 3E-05
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 3.5E-09 -- -- -- -- 2.0E-03 -- 1.2E-08 -- 6E-06 -- 6E-06
Benzene 2.2E-01 µg/L 5.5E-02 -- 4.8E-09 -- 3E-10 -- 3E-10 4.0E-03 -- 1.7E-08 -- 4E-06 -- 4E-06
Chloroform 1.7E-01 µg/L 3.1E-02 -- 2.1E-09 -- 6E-11 -- 6E-11 1.0E-02 -- 7.3E-09 -- 7E-07 -- 7E-07
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 -- 4.7E-09 -- 2E-10 -- 2E-10 5.0E-04 -- 1.7E-08 -- 3E-05 -- 3E-05
Vinyl chloride 1.5E-01 µg/L 7.2E-01 -- 1.2E-09 -- 9E-10 -- 9E-10 3.0E-03 -- 4.2E-09 -- 1E-06 -- 1E-06
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 -- 2.6E-07 -- 4E-09 -- 4E-09 2.0E-02 -- 8.9E-07 -- 4E-05 -- 4E-05
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 -- -- -- -- -- -- -- -- -- -- -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 -- -- -- -- -- -- -- -- -- -- -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 -- -- -- -- -- -- -- -- -- -- -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 -- -- -- -- -- -- -- -- -- -- -- -- --
Naphthalene 2.7E-02 µg/L -- -- 2.5E-09 -- -- -- -- 2.0E-02 -- 8.6E-09 -- 4E-07 -- 4E-07
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 -- 3.7E-11 -- 2E-10 -- 2E-10 8.0E-03 -- 1.3E-10 -- 2E-08 -- 2E-08
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 -- -- -- -- -- -- 7.0E-10 -- -- -- -- -- --
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 -- -- -- -- -- -- 2.0E-05 -- -- -- -- -- --
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 -- -- -- -- -- -- 7.0E-10 -- -- -- -- -- --

Total 7E-09 6E-04
Population Age: Adolescent
Study Area Cyanide 2.8E+00 µg/L -- -- 1.9E-09 -- -- -- -- 6.0E-04 -- 1.1E-08 -- 2E-05 -- 2E-05

Antimony 3.4E+00 µg/L -- -- 2.2E-09 -- -- -- -- 6.0E-05 -- 1.3E-08 -- 2E-04 -- 2E-04
Arsenic 1.6E+00 µg/L 1.5E+00 -- 1.0E-09 -- 2E-09 -- 2E-09 3.0E-04 -- 6.0E-09 -- 2E-05 -- 2E-05
Chromium 8.9E-01 µg/L -- -- 5.8E-10 -- -- -- -- 2.0E-02 -- 3.4E-09 -- 2E-07 -- 2E-07
Copper 4.3E+00 µg/L -- -- 2.8E-09 -- -- -- -- 4.0E-02 -- 1.7E-08 -- 4E-07 -- 4E-07
Manganese 7.8E+01 µg/L -- -- 5.1E-08 -- -- -- -- 9.6E-04 -- 3.0E-07 -- 3E-04 -- 3E-04
Mercury 8.3E-03 µg/L -- -- 5.5E-12 -- -- -- -- 2.1E-05 -- 3.2E-11 -- 2E-06 -- 2E-06
Vanadium 2.0E+00 µg/L -- -- 1.3E-09 -- -- -- -- 2.3E-04 -- 7.8E-09 -- 3E-05 -- 3E-05
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 2.4E-09 -- -- -- -- 2.0E-03 -- 1.4E-08 -- 7E-06 -- 7E-06
Benzene 2.2E-01 µg/L 5.5E-02 -- 3.3E-09 -- 2E-10 -- 2E-10 4.0E-03 -- 1.9E-08 -- 5E-06 -- 5E-06
Chloroform 1.7E-01 µg/L 3.1E-02 -- 1.4E-09 -- 4E-11 -- 4E-11 1.0E-02 -- 8.4E-09 -- 8E-07 -- 8E-07

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Risk Calculations



Table 6-7
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Angler/Crabber Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

 June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Surface Water
Receptor Population: Recreational Angler/Crabber Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Risk Calculations

Study Area Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 -- 8.7E-09 -- 4E-10 -- 4E-10 5.0E-04 -- 1.9E-08 -- 4E-05 -- 4E-05
Vinyl chloride 1.5E-01 µg/L 7.2E-01 -- 2.2E-09 -- 2E-09 -- 2E-09 3.0E-03 -- 4.8E-09 -- 2E-06 -- 2E-06
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 -- 1.8E-07 -- 2E-09 -- 2E-09 2.0E-02 -- 1.0E-06 -- 5E-05 -- 5E-05
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 -- -- -- -- -- -- -- -- -- -- -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 -- -- -- -- -- -- -- -- -- -- -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 -- -- -- -- -- -- -- -- -- -- -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 -- -- -- -- -- -- -- -- -- -- -- -- --
Naphthalene 2.7E-02 µg/L -- -- 1.7E-09 -- -- -- -- 2.0E-02 -- 9.9E-09 -- 5E-07 -- 5E-07
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 -- 2.6E-11 -- 2E-10 -- 2E-10 8.0E-03 -- 1.5E-10 -- 2E-08 -- 2E-08
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 -- -- -- -- -- -- 7.0E-10 -- -- -- -- -- --
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 -- -- -- -- -- -- 2.0E-05 -- -- -- -- -- --
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 -- -- -- -- -- -- 7.0E-10 -- -- -- -- -- --

Total 6E-09 7E-04
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient



Table 6-8
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Angler/Crabber Ambient Air RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Ambient Air
Receptor Population: Recreational Angler/Crabber Exposure Medium: Ambient Air
Population Age: Adult/Adolescent Exposure Route: Inhalation

Values Units

Inhalation Unit 
Risk (µg/m3)-1

Exposure 
Concentration 

(µg/m3)
Cancer Risk 

from Inhalation
RfC                   

(µg/m3)

Exposure 
Concentration 

(µg/m3)
Noncancer HQ 

from Inhalation
Population Age: Adult
Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 1.5E-03 -- 7.0E+00 5.2E-03 7E-04

Benzene 3.1E-01 µg/m3 7.8E-06 9.7E-04 8E-09 3.0E+01 3.4E-03 1E-04
Carbon tetrachloride 
(Tetrachloromethane)

4.9E-01 µg/m3 6.0E-06 1.5E-03 9E-09 1.0E+02 5.4E-03 5E-05

Chloroform 3.6E-01 µg/m3 2.3E-05 1.1E-03 3E-08 9.8E+01 3.9E-03 4E-05
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 1.4E-03 3E-09 1.0E+03 4.8E-03 5E-06
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 7.5E-02 2E-08 4.0E+01 2.6E-01 7E-03
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 7.6E-04 3E-09 2.0E+00 2.7E-03 1E-03
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 3.2E-05 2E-08 -- 1.1E-04 --

Total 9E-08 9E-03
Population Age: Adolescent
Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 7.3E-04 -- 7.0E+00 4.3E-03 6E-04

Benzene 3.1E-01 µg/m3 7.8E-06 4.7E-04 4E-09 3.0E+01 2.8E-03 9E-05
Carbon tetrachloride 
(Tetrachloromethane)

4.9E-01 µg/m3 6.0E-06 7.5E-04 5E-09 1.0E+02 4.4E-03 4E-05

Chloroform 3.6E-01 µg/m3 2.3E-05 5.5E-04 1E-08 9.8E+01 3.2E-03 3E-05
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 6.6E-04 2E-09 1.0E+03 3.9E-03 4E-06
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 3.6E-02 9E-09 4.0E+01 2.1E-01 5E-03
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 9.9E-04 4E-09 2.0E+00 2.2E-03 1E-03
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 1.6E-05 9E-09 -- 9.1E-05 --

Total 4E-08 7E-03
Notes:
µg/m3 = microgram per meter cubed RfC = reference concentration
EPC = exposure point concentration RME = reasonable maximum exposure
HQ = hazard quotient

Exposure 
Point

Contaminant of Potential 
Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-9
Cumulative Cancer Risks and Noncancer Hazards – Recreational Angler/Crabber RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler/Crabber

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation Total Cancer Risk

Noncancer HI from 
Dermal Contact

Noncancer HI 
from Ingestion

Noncancer HI 
from Inhalation

Total Noncancer 
HI

Study Area Adult Surface Water 7E-09 -- -- 7E-09 6E-04 -- -- 6E-04
Ambient Air -- -- 9E-08 9E-08 -- -- 9E-03 9E-03

Total 9E-08 9E-03
Study Area Adolescent Surface Water 6E-09 -- -- 6E-09 7E-04 -- -- 7E-04

Ambient Air -- -- 4E-08 4E-08 -- -- 7E-03 7E-03
Total 5E-08 8E-03
Notes:
-- = not applicable
HI = hazard index
RME = reasonable maximum exposure

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-10
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Angler/Crabber Surface Water CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Surface Water
Receptor Population: Recreational Angler/Crabber Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Study Area Cyanide 2.4E+00 µg/L -- -- 2.8E-10 -- -- -- -- 6.0E-04 -- 2.0E-09 -- 3E-06 -- 3E-06

Antimony 3.6E+00 µg/L -- -- 4.3E-10 -- -- -- -- 6.0E-05 -- 3.0E-09 -- 5E-05 -- 5E-05
Arsenic 1.4E+00 µg/L 1.5E+00 -- 1.7E-10 -- 3E-10 -- 3E-10 3.0E-04 -- 1.2E-09 -- 4E-06 -- 4E-06
Chromium 2.3E+00 µg/L -- -- 2.7E-10 -- -- -- -- 2.0E-02 -- 1.9E-09 -- 1E-07 -- 1E-07
Copper 3.9E+00 µg/L -- -- 4.6E-10 -- -- -- -- 4.0E-02 -- 3.2E-09 -- 8E-08 -- 8E-08
Manganese 7.5E+01 µg/L -- -- 8.9E-09 -- -- -- -- 9.6E-04 -- 6.3E-08 -- 7E-05 -- 7E-05
Mercury 6.9E-03 µg/L -- -- 8.2E-13 -- -- -- -- 2.1E-05 -- 5.7E-12 -- 3E-07 -- 3E-07
Vanadium 2.0E+00 µg/L -- -- 2.4E-10 -- -- -- -- 2.3E-04 -- 1.7E-09 -- 7E-06 -- 7E-06
1,2-Dichloroethene, cis- 1.8E-01 µg/L -- -- 3.9E-10 -- -- -- -- 2.0E-03 -- 2.7E-09 -- 1E-06 -- 1E-06
Benzene 1.5E-01 µg/L 5.5E-02 -- 5.5E-10 -- 3E-11 -- 3E-11 4.0E-03 -- 3.9E-09 -- 1E-06 -- 1E-06
Chloroform 1.1E-01 µg/L 3.1E-02 -- 2.4E-10 -- 7E-12 -- 7E-12 1.0E-02 -- 1.7E-09 -- 2E-07 -- 2E-07
Trichloroethene (TCE) 1.0E-01 µg/L 4.6E-02 -- 4.2E-10 -- 2E-11 -- 2E-11 5.0E-04 -- 2.9E-09 -- 6E-06 -- 6E-06
Vinyl chloride 1.1E-01 µg/L 7.2E-01 -- 1.4E-10 -- 1E-10 -- 1E-10 3.0E-03 -- 1.0E-09 -- 3E-07 -- 3E-07
bis(2-Ethylhexyl)phthalate 1.0E+00 µg/L 1.4E-02 -- 3.9E-08 -- 5E-10 -- 5E-10 2.0E-02 -- 2.7E-07 -- 1E-05 -- 1E-05
Benzo(a)anthracene 4.9E-03 µg/L 7.3E-01 -- -- -- -- -- -- -- -- -- -- -- -- --
Benzo(a)pyrene 4.5E-03 µg/L 7.3E+00 -- -- -- -- -- -- -- -- -- -- -- -- --
Benzo(b)fluoranthene 4.8E-03 µg/L 7.3E-01 -- -- -- -- -- -- -- -- -- -- -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 1.4E-03 µg/L 7.3E+00 -- -- -- -- -- -- -- -- -- -- -- -- --
Naphthalene 1.7E-02 µg/L -- -- 2.7E-10 -- -- -- -- 2.0E-02 -- 1.9E-09 -- 9E-08 -- 9E-08
Hexachlorocyclohexane (BHC), delta- 6.0E-04 µg/L 6.3E+00 -- 5.8E-12 -- 4E-11 -- 4E-11 8.0E-03 -- 4.1E-11 -- 5E-09 -- 5E-09
Total Dioxin/Furan TEQ 2005 (Mammal) 5.4E-07 µg/L 1.5E+05 -- -- -- -- -- -- 7.0E-10 -- -- -- -- -- --
Total Nondioxin-like PCB Congener 7.6E-03 µg/L 2.0E+00 -- -- -- -- -- -- 2.0E-05 -- -- -- -- -- --
Total PCB Congener TEQ 2005 (Mammal) 1.4E-07 µg/L 1.5E+05 -- -- -- -- -- -- 7.0E-10 -- -- -- -- -- --

Total 1E-09 2E-04
Population Age: Adolescent
Study Area Cyanide 2.4E+00 µg/L -- -- 1.3E-10 -- -- -- -- 6.0E-04 -- 2.3E-09 -- 4E-06 -- 4E-06

Antimony 3.6E+00 µg/L -- -- 2.0E-10 -- -- -- -- 6.0E-05 -- 3.5E-09 -- 6E-05 -- 6E-05
Arsenic 1.4E+00 µg/L 1.5E+00 -- 7.8E-11 -- 1E-10 -- 1E-10 3.0E-04 -- 1.4E-09 -- 5E-06 -- 5E-06
Chromium 2.3E+00 µg/L -- -- 1.3E-10 -- -- -- -- 2.0E-02 -- 2.2E-09 -- 1E-07 -- 1E-07
Copper 3.9E+00 µg/L -- -- 2.1E-10 -- -- -- -- 4.0E-02 -- 3.7E-09 -- 9E-08 -- 9E-08
Manganese 7.5E+01 µg/L -- -- 4.1E-09 -- -- -- -- 9.6E-04 -- 7.2E-08 -- 7E-05 -- 7E-05
Mercury 6.9E-03 µg/L -- -- 3.8E-13 -- -- -- -- 2.1E-05 -- 6.6E-12 -- 3E-07 -- 3E-07

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Risk Calculations



Table 6-10
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Angler/Crabber Surface Water CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Surface Water
Receptor Population: Recreational Angler/Crabber Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Risk Calculations

Study Area Vanadium 2.0E+00 µg/L -- -- 1.1E-10 -- -- -- -- 2.3E-04 -- 1.9E-09 -- 8E-06 -- 8E-06
1,2-Dichloroethene, cis- 1.8E-01 µg/L -- -- 1.8E-10 -- -- -- -- 2.0E-03 -- 3.1E-09 -- 2E-06 -- 2E-06
Benzene 1.5E-01 µg/L 5.5E-02 -- 2.5E-10 -- 1E-11 -- 1E-11 4.0E-03 -- 4.5E-09 -- 1E-06 -- 1E-06
Chloroform 1.1E-01 µg/L 3.1E-02 -- 1.1E-10 -- 3E-12 -- 3E-12 1.0E-02 -- 1.9E-09 -- 2E-07 -- 2E-07
Trichloroethene (TCE) 1.0E-01 µg/L 4.6E-02 -- 5.8E-10 -- 3E-11 -- 3E-11 5.0E-04 -- 3.4E-09 -- 7E-06 -- 7E-06
Vinyl chloride 1.1E-01 µg/L 7.2E-01 -- 2.0E-10 -- 1E-10 -- 1E-10 3.0E-03 -- 1.2E-09 -- 4E-07 -- 4E-07
bis(2-Ethylhexyl)phthalate 1.0E+00 µg/L 1.4E-02 -- 1.8E-08 -- 3E-10 -- 3E-10 2.0E-02 -- 3.1E-07 -- 2E-05 -- 2E-05
Benzo(a)anthracene 4.9E-03 µg/L 7.3E-01 -- -- -- -- -- -- -- -- -- -- -- -- --
Benzo(a)pyrene 4.5E-03 µg/L 7.3E+00 -- -- -- -- -- -- -- -- -- -- -- -- --
Benzo(b)fluoranthene 4.8E-03 µg/L 7.3E-01 -- -- -- -- -- -- -- -- -- -- -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 1.4E-03 µg/L 7.3E+00 -- -- -- -- -- -- -- -- -- -- -- -- --
Naphthalene 1.7E-02 µg/L -- -- 1.2E-10 -- -- -- -- 2.0E-02 -- 2.2E-09 -- 1E-07 -- 1E-07
Hexachlorocyclohexane (BHC), delta- 6.0E-04 µg/L 6.3E+00 -- 2.7E-12 -- 2E-11 -- 2E-11 8.0E-03 -- 4.7E-11 -- 6E-09 -- 6E-09
Total Dioxin/Furan TEQ 2005 (Mammal) 5.4E-07 µg/L 1.5E+05 -- -- -- -- -- -- 7.0E-10 -- -- -- -- -- --
Total Nondioxin-like PCB Congener 7.6E-03 µg/L 2.0E+00 -- -- -- -- -- -- 2.0E-05 -- -- -- -- -- --
Total PCB Congener TEQ 2005 (Mammal) 1.4E-07 µg/L 1.5E+05 -- -- -- -- -- -- 7.0E-10 -- -- -- -- -- --

Total 6E-10 2E-04
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
CTE = central tendency exposure
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
TEQ = toxic equivalence quotient



Table 6-11
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Angler/Crabber Ambient Air CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Ambient Air
Receptor Population: Recreational Angler/Crabber Exposure Medium: Ambient Air
Population Age: Adult/Adolescent Exposure Route: Inhalation

Values Units

Inhalation 
Unit Risk 
(µg/m3)-1

Exposure 
Concentration 

(µg/m3)

Cancer Risk 
from 

Inhalation
RfC                   

(µg/m3)

Exposure 
Concentration 

(µg/m3)

Noncancer 
HQ from 

Inhalation
Population Age: Adult
Study Area 1,2,4-Trimethylbenzene 2.9E-01 µg/m3 -- 1.1E-04 -- 7.0E+00 8.0E-04 1E-04

Benzene 2.6E-01 µg/m3 7.8E-06 1.0E-04 8E-10 3.0E+01 7.1E-04 2E-05
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 1.9E-04 1E-09 1.0E+02 1.3E-03 1E-05
Chloroform 1.7E-01 µg/m3 2.3E-05 6.8E-05 2E-09 9.8E+01 4.8E-04 5E-06
Ethylbenzene 2.4E-01 µg/m3 2.5E-06 9.3E-05 2E-10 1.0E+03 6.5E-04 6E-07
Tetrachloroethene (PCE) 4.7E+00 µg/m3 2.6E-07 1.9E-03 5E-10 4.0E+01 1.3E-02 3E-04
Trichloroethene (TCE) 9.8E-02 µg/m3 4.1E-06 3.8E-05 2E-10 2.0E+00 2.7E-04 1E-04
Aroclor 1242 7.7E-03 µg/m3 5.7E-04 3.0E-06 2E-09 -- 2.1E-05 --

Total 6E-09 6E-04
Population Age: Adolescent
Study Area 1,2,4-Trimethylbenzene 2.9E-01 µg/m3 -- 3.7E-05 -- 7.0E+00 6.5E-04 9E-05

Benzene 2.6E-01 µg/m3 7.8E-06 3.3E-05 3E-10 3.0E+01 5.8E-04 2E-05
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 6.2E-05 4E-10 1.0E+02 1.1E-03 1E-05
Chloroform 1.7E-01 µg/m3 2.3E-05 2.2E-05 5E-10 9.8E+01 3.9E-04 4E-06
Ethylbenzene 2.4E-01 µg/m3 2.5E-06 3.0E-05 8E-11 1.0E+03 5.3E-04 5E-07
Tetrachloroethene (PCE) 4.7E+00 µg/m3 2.6E-07 6.0E-04 2E-10 4.0E+01 1.1E-02 3E-04
Trichloroethene (TCE) 9.8E-02 µg/m3 4.1E-06 3.7E-05 2E-10 2.0E+00 2.2E-04 1E-04
Aroclor 1242 7.7E-03 µg/m3 5.7E-04 9.7E-07 6E-10 -- 1.7E-05 --

Total 2E-09 5E-04
Notes:
µg/m3 = microgram per meter cubed
CTE = central tendency exposure
EPC = exposure point concentration
HQ = hazard quotient
RfC = reference concentration

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-12
Cumulative Cancer Risks and Noncancer Hazards – Recreational Angler/Crabber CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler/Crabber

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation Total Cancer Risk

Noncancer HI from 
Dermal Contact

Noncancer HI 
from Ingestion

Noncancer HI 
from Inhalation Total Noncancer HI

Study Area Adult Surface Water 1E-09 -- -- 1E-09 2E-04 -- -- 2E-04
Ambient Air -- -- 6E-09 6E-09 -- -- 6E-04 6E-04

Total 7E-09 8E-04
Study Area Adolescent Surface Water 6E-10 -- -- 6E-10 2E-04 -- -- 2E-04

Ambient Air -- -- 2E-09 2E-09 -- -- 5E-04 5E-04
Total 3E-09 7E-04
Notes:
-- = not applicable
CTE = central tendency exposure
HI = hazard index

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-13
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Angler Striped Bass RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Striped Bass Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk from 

Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ from 

Ingestion
Total 

Noncancer HQ
Population Age: Adult
Study Area Chromium 3.1E-02 mg/kg ww -- 2.8E-06 -- -- 1.5E+00 9.9E-06 7E-06 7E-06

Mercury 1.5E-01 mg/kg ww -- 1.4E-05 -- -- 3.0E-04 4.8E-05 2E-01 2E-01
Selenium 7.9E-01 mg/kg ww -- 7.4E-05 -- -- 5.0E-03 2.6E-04 5E-02 5E-02
Methyl mercury 1.7E-01 mg/kg ww -- 1.6E-05 -- -- 1.0E-04 5.6E-05 6E-01 6E-01
Benzo(a)pyrene 2.2E-03 mg/kg ww 7.3E+00 2.0E-07 1E-06 1E-06 -- 7.0E-07 -- --
Dibenzo(a,h)anthracene 1.5E-03 mg/kg ww 7.3E+00 1.4E-07 1E-06 1E-06 -- 5.0E-07 -- --
4,4'-DDD (p,p'-DDD) 1.8E-02 mg/kg ww 2.4E-01 1.7E-06 4E-07 4E-07 -- 6.0E-06 -- --
4,4'-DDE (p,p'-DDE) 3.2E-02 mg/kg ww 3.4E-01 3.0E-06 1E-06 1E-06 -- 1.0E-05 -- --
Dieldrin 7.2E-03 mg/kg ww 1.6E+01 6.7E-07 1E-05 1E-05 5.0E-05 2.3E-06 5E-02 5E-02
Hexachlorobenzene 6.9E-03 mg/kg ww 1.6E+00 6.4E-07 1E-06 1E-06 8.0E-04 2.2E-06 3E-03 3E-03
Hexachlorocyclohexane (BHC), alpha- 4.0E-03 mg/kg ww 6.3E+00 3.7E-07 2E-06 2E-06 8.0E-03 1.3E-06 2E-04 2E-04
Total Chlordane 4.9E-02 mg/kg ww 3.5E-01 4.5E-06 2E-06 2E-06 5.0E-04 1.6E-05 3E-02 3E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.1E-06 mg/kg ww 1.5E+05 1.0E-10 2E-05 2E-05 7.0E-10 3.6E-10 5E-01 5E-01
Total Nondioxin-like PCB Congener 5.3E-01 mg/kg ww 2.0E+00 4.9E-05 1E-04 1E-04 2.0E-05 1.7E-04 9E+00 9E+00
Total PCB Congener TEQ 2005 (Mammal) 5.1E-06 mg/kg ww 1.5E+05 4.7E-10 7E-05 7E-05 7.0E-10 1.6E-09 2E+00 2E+00

Total 2E-04 1E+01
Population Age: Adolescent
Study Area Chromium 3.1E-02 mg/kg ww -- 1.7E-06 -- -- 1.5E+00 9.8E-06 7E-06 7E-06

Mercury 1.5E-01 mg/kg ww -- 8.1E-06 -- -- 3.0E-04 4.7E-05 2E-01 2E-01
Selenium 7.9E-01 mg/kg ww -- 4.4E-05 -- -- 5.0E-03 2.5E-04 5E-02 5E-02
Methyl mercury 1.7E-01 mg/kg ww -- 9.4E-06 -- -- 1.0E-04 5.5E-05 5E-01 5E-01
Benzo(a)pyrene 2.2E-03 mg/kg ww 7.3E+00 3.2E-07 2E-06 2E-06 -- 6.9E-07 -- --
Dibenzo(a,h)anthracene 1.5E-03 mg/kg ww 7.3E+00 2.3E-07 2E-06 2E-06 -- 4.9E-07 -- --
4,4'-DDD (p,p'-DDD) 1.8E-02 mg/kg ww 2.4E-01 1.0E-06 2E-07 2E-07 -- 5.9E-06 -- --
4,4'-DDE (p,p'-DDE) 3.2E-02 mg/kg ww 3.4E-01 1.8E-06 6E-07 6E-07 -- 1.0E-05 -- --
Dieldrin 7.2E-03 mg/kg ww 1.6E+01 4.0E-07 6E-06 6E-06 5.0E-05 2.3E-06 5E-02 5E-02
Hexachlorobenzene 6.9E-03 mg/kg ww 1.6E+00 3.8E-07 6E-07 6E-07 8.0E-04 2.2E-06 3E-03 3E-03
Hexachlorocyclohexane (BHC), alpha- 4.0E-03 mg/kg ww 6.3E+00 2.2E-07 1E-06 1E-06 8.0E-03 1.3E-06 2E-04 2E-04
Total Chlordane 4.9E-02 mg/kg ww 3.5E-01 2.7E-06 9E-07 9E-07 5.0E-04 1.6E-05 3E-02 3E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.1E-06 mg/kg ww 1.5E+05 6.1E-11 9E-06 9E-06 7.0E-10 3.6E-10 5E-01 5E-01
Total Nondioxin-like PCB Congener 5.3E-01 mg/kg ww 2.0E+00 2.9E-05 6E-05 6E-05 2.0E-05 1.7E-04 9E+00 9E+00
Total PCB Congener TEQ 2005 (Mammal) 5.1E-06 mg/kg ww 1.5E+05 2.8E-10 4E-05 4E-05 7.0E-10 1.6E-09 2E+00 2E+00

Total 1E-04 1E+01

Noncancer Hazard Calculations

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations



Table 6-13
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Angler Striped Bass RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Striped Bass Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk from 

Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ from 

Ingestion
Total 

Noncancer HQ

Noncancer Hazard Calculations

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations

Population Age: Child
Study Area Chromium 3.06E-02 mg/kg ww -- 1.6E-06 -- -- 1.5E+00 1.8E-05 1.E-05 1.E-05

Mercury 1.48E-01 mg/kg ww -- 7.6E-06 -- -- 3.0E-04 8.9E-05 3.E-01 3.E-01
Selenium 7.92E-01 mg/kg ww -- 4.1E-05 -- -- 5.0E-03 4.8E-04 1.E-01 1.E-01
Methyl mercury 1.71E-01 mg/kg ww -- 8.8E-06 -- -- 1.0E-04 1.0E-04 1.E+00 1.E+00
Benzo(a)pyrene 2.16E-03 mg/kg ww 7.3E+00 5.9E-07 4.E-06 4.E-06 -- 1.3E-06 -- --
Dibenzo(a,h)anthracene 1.54E-03 mg/kg ww 7.3E+00 4.2E-07 3.E-06 3.E-06 -- 9.2E-07 -- --
4,4'-DDD (p,p'-DDD) 1.84E-02 mg/kg ww 2.4E-01 9.4E-07 2.E-07 2.E-07 -- 1.1E-05 -- --
4,4'-DDE (p,p'-DDE) 3.19E-02 mg/kg ww 3.4E-01 1.6E-06 6.E-07 6.E-07 -- 1.9E-05 -- --
Dieldrin 7.23E-03 mg/kg ww 1.6E+01 3.7E-07 6.E-06 6.E-06 5.0E-05 4.3E-06 9.E-02 9.E-02

Study Area Hexachlorobenzene 6.88E-03 mg/kg ww 1.6E+00 3.5E-07 6.E-07 6.E-07 8.0E-04 4.1E-06 5.E-03 5.E-03
Hexachlorocyclohexane (BHC), alpha- 3.96E-03 mg/kg ww 6.3E+00 2.0E-07 1.E-06 1.E-06 8.0E-03 2.4E-06 3.E-04 3.E-04
Total Chlordane 4.88E-02 mg/kg ww 3.5E-01 2.5E-06 9.E-07 9.E-07 5.0E-04 2.9E-05 6.E-02 6.E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.11E-06 mg/kg ww 1.5E+05 5.7E-11 9.E-06 9.E-06 7.0E-10 6.7E-10 1.E+00 1.E+00
Total Nondioxin-like PCB Congener 5.31E-01 mg/kg ww 2.0E+00 2.7E-05 5.E-05 5.E-05 2.0E-05 3.2E-04 2.E+01 2.E+01
Total PCB Congener TEQ 2005 (Mammal) 5.07E-06 mg/kg ww 1.5E+05 2.6E-10 4.E-05 4.E-05 7.0E-10 3.0E-09 4.E+00 4.E+00

Total 1E-04 2E+01
Notes:
-- = not applicable
CDI = chronic daily intake
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene

HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg ww = milligram per kilogram wet weight
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

EPC = exposure point concentration



Table 6-14
Calculation of Cancer Risks – Combined Adult/Child Recreational Angler Striped Bass RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Striped Bass Fillet
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units
Study Area Chromium 3.1E-02 mg/kg ww -- -- --

Mercury 1.5E-01 mg/kg ww -- -- --
Selenium 7.9E-01 mg/kg ww -- -- --
Methyl mercury 1.7E-01 mg/kg ww -- -- --
Benzo(a)pyrene 2.2E-03 mg/kg ww 1E-06 4E-06 6E-06
Dibenzo(a,h)anthracene 1.5E-03 mg/kg ww 1E-06 3E-06 4E-06
4,4'-DDD (p,p'-DDD) 1.8E-02 mg/kg ww 4E-07 2E-07 6E-07
4,4'-DDE (p,p'-DDE) 3.2E-02 mg/kg ww 1E-06 6E-07 2E-06
Dieldrin 7.2E-03 mg/kg ww 1E-05 6E-06 2E-05
Hexachlorobenzene 6.9E-03 mg/kg ww 1E-06 6E-07 2E-06
Hexachlorocyclohexane (BHC), alpha- 4.0E-03 mg/kg ww 2E-06 1E-06 4E-06
Total Chlordane 4.9E-02 mg/kg ww 2E-06 9E-07 2E-06
Total Dioxin/Furan TEQ 2005 (Mammal) 1.1E-06 mg/kg ww 2E-05 9E-06 2E-05
Total Nondioxin-like PCB Congener 5.3E-01 mg/kg ww 1E-04 5E-05 2E-04
Total PCB Congener TEQ 2005 (Mammal) 5.1E-06 mg/kg ww 7E-05 4E-05 1E-04

Total 3E-04
Notes:
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
EPC = exposure point concentration
mg/kg ww = milligram per kilogram wet weight
PCB = polychlorinated biphenyl
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

Combined Adult and 
Child Cancer RiskExposure Point Contaminant of Potential Concern

EPC Adult Total Cancer 
Risk

Child Total Cancer 
Risk



Table 6-15
Noncancer Hazard Summary by Target Organ – Recreational Angler Striped Bass RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – Striped Bass

Reproduction Dermal Blood Kidney Whole Body CNS; Developmental Immune System Liver 
Study Area Adult Mercury Immune system -- -- -- -- -- -- 2E-01 --

Selenium Whole body -- -- -- -- 5E-02 -- -- --
Methyl mercury CNS; development -- -- -- -- -- 6E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 5E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 3E-03
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 2E-04
Total Chlordane Liver -- -- -- -- -- -- -- 3E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 5E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 9E+00 -- -- -- -- 9E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 2E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 3E+00 9E+00 -- -- 5E-02 6E-01 9E+00 8E-02
Study Area Adolescent Mercury Immune system -- -- -- -- -- -- 2E-01 --

Selenium Whole body -- -- -- -- 5E-02 -- -- --
Methyl mercury CNS; development -- -- -- -- -- 5E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 5E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 3E-03
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 2E-04
Total Chlordane Liver -- -- -- -- -- -- -- 3E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 5E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 9E+00 -- -- -- -- 9E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 2E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 3E+00 9E+00 -- -- 5E-02 5E-01 9E+00 8E-02
Study Area Child Mercury Immune system -- -- -- -- -- -- 3E-01 --

Selenium Whole body -- -- -- -- 1E-01 -- -- --
Methyl mercury CNS; development -- -- -- -- -- 1E+00 -- --
Dieldrin Liver -- -- -- -- -- -- -- 9E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 5E-03
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 3E-04
Total Chlordane Liver -- -- -- -- -- -- -- 6E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 1E+00 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 2E+01 -- -- -- -- 2E+01 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 4E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 5E+00 2E+01 -- -- 1E-01 1E+00 2E+01 2E-01
Notes:
-- = not applicable
CNS = central nervous system
PCB = polychlorinated biphenyl
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

Exposure 
Point Age Class Contaminant of Potential Concern

Target Organ Hazard Quotients
Primary Target Organ



Table 6-16
Cumulative Cancer Risks and Noncancer Hazards – Recreational Angler Striped Bass RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – Striped Bass

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation

Total Cancer 
Risk

Noncancer HI from 
Dermal Contact

Noncancer HI 
from Ingestion

Noncancer HI 
from Inhalation

Total Noncancer 
HI

Study Area Adult Striped Bass Fillet -- 2E-04 -- 2E-04 -- 1E+01 -- 1E+01
Surface Water 7E-09 -- -- 7E-09 6E-04 -- -- 6E-04

Ambient Air -- -- 9E-08 9E-08 -- -- 9E-03 9E-03
Total 2E-04 1E+01
Study Area Adolescent Striped Bass Fillet -- 1E-04 -- 1E-04 -- 1E+01 1E+01

Surface Water 6E-09 -- -- 6E-09 7E-04 -- -- 7E-04
Ambient Air -- -- 4E-08 4E-08 -- -- 7E-03 7E-03

Total 1E-04 1E+01
Study Area Child Striped Bass Fillet -- 1E-04 -- 1E-04 -- 2E+01 -- 2E+01

Adult/Child Striped Bass Fillet -- 3E-04 -- 3E-04 -- -- -- --
Notes:
-- = not applicable
HI = hazard index
RME = reasonable maximum exposure

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-17
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Angler Striped Bass CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Striped Bass Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk from 

Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total Noncancer 
HQ

Population Age: Adult
Study Area Chromium 2.2E-02 mg/kg ww -- 3.2E-07 -- -- 1.5E+00 2.2E-06 1E-06 1E-06

Mercury 1.2E-01 mg/kg ww -- 1.7E-06 -- -- 3.0E-04 1.2E-05 4E-02 4E-02
Selenium 7.1E-01 mg/kg ww -- 1.0E-05 -- -- 5.0E-03 7.1E-05 1E-02 1E-02
Methyl mercury 1.3E-01 mg/kg ww -- 1.9E-06 -- -- 1.0E-04 1.3E-05 1E-01 1E-01
Benzo(a)pyrene 2.2E-03 mg/kg ww 7.3E+00 3.1E-08 2E-07 2E-07 -- 2.2E-07 -- --
Dibenzo(a,h)anthracene 9.9E-04 mg/kg ww 7.3E+00 1.4E-08 1E-07 1E-07 -- 9.9E-08 -- --
4,4'-DDD (p,p'-DDD) 1.3E-02 mg/kg ww 2.4E-01 1.3E-07 3E-08 3E-08 -- 9.1E-07 -- --
4,4'-DDE (p,p'-DDE) 2.4E-02 mg/kg ww 3.4E-01 2.3E-07 8E-08 8E-08 -- 1.6E-06 -- --
Dieldrin 5.4E-03 mg/kg ww 1.6E+01 5.5E-08 9E-07 9E-07 5.0E-05 3.8E-07 8E-03 8E-03
Hexachlorobenzene 4.0E-03 mg/kg ww 1.6E+00 5.7E-08 9E-08 9E-08 8.0E-04 4.0E-07 5E-04 5E-04
Hexachlorocyclohexane (BHC), alpha- 4.0E-03 mg/kg ww 6.3E+00 5.7E-08 4E-07 4E-07 8.0E-03 4.0E-07 5E-05 5E-05
Total Chlordane 3.6E-02 mg/kg ww 3.5E-01 3.5E-07 1E-07 1E-07 5.0E-04 2.4E-06 5E-03 5E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 7.3E-07 mg/kg ww 1.5E+05 4.8E-12 7E-07 7E-07 7.0E-10 3.3E-11 5E-02 5E-02
Total Nondioxin-like PCB Congener 3.8E-01 mg/kg ww 2.0E+00 3.7E-06 7E-06 7E-06 2.0E-05 2.6E-05 1E+00 1E+00
Total PCB Congener TEQ 2005 (Mammal) 3.7E-06 mg/kg ww 1.5E+05 3.6E-11 5E-06 5E-06 7.0E-10 2.5E-10 4E-01 4E-01

Total 2E-05 2E+00
Population Age: Adolescent
Study Area Chromium 2.2E-02 mg/kg ww -- 1.3E-07 -- -- 1.5E+00 2.2E-06 1E-06 1E-06

Mercury 1.2E-01 mg/kg ww -- 6.7E-07 -- -- 3.0E-04 1.2E-05 4E-02 4E-02
Selenium 7.1E-01 mg/kg ww -- 4.1E-06 -- -- 5.0E-03 7.1E-05 1E-02 1E-02
Methyl mercury 1.3E-01 mg/kg ww -- 7.4E-07 -- -- 1.0E-04 1.3E-05 1E-01 1E-01
Benzo(a)pyrene 2.2E-03 mg/kg ww 7.3E+00 3.7E-08 3E-07 3E-07 -- 2.2E-07 -- --
Dibenzo(a,h)anthracene 9.9E-04 mg/kg ww 7.3E+00 1.7E-08 1E-07 1E-07 -- 9.9E-08 -- --
4,4'-DDD (p,p'-DDD) 1.3E-02 mg/kg ww 2.4E-01 5.2E-08 1E-08 1E-08 -- 9.1E-07 -- --
4,4'-DDE (p,p'-DDE) 2.4E-02 mg/kg ww 3.4E-01 9.2E-08 3E-08 3E-08 -- 1.6E-06 -- --
Dieldrin 5.4E-03 mg/kg ww 1.6E+01 2.2E-08 3E-07 3E-07 5.0E-05 3.8E-07 8E-03 8E-03
Hexachlorobenzene 4.0E-03 mg/kg ww 1.6E+00 2.3E-08 4E-08 4E-08 8.0E-04 4.0E-07 5E-04 5E-04
Hexachlorocyclohexane (BHC), alpha- 4.0E-03 mg/kg ww 6.3E+00 2.3E-08 1E-07 1E-07 8.0E-03 4.0E-07 5E-05 5E-05
Total Chlordane 3.6E-02 mg/kg ww 3.5E-01 1.4E-07 5E-08 5E-08 5.0E-04 2.4E-06 5E-03 5E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 7.3E-07 mg/kg ww 1.5E+05 1.9E-12 3E-07 3E-07 7.0E-10 3.3E-11 5E-02 5E-02
Total Nondioxin-like PCB Congener 3.8E-01 mg/kg ww 2.0E+00 1.5E-06 3E-06 3E-06 2.0E-05 2.6E-05 1E+00 1E+00
Total PCB Congener TEQ 2005 (Mammal) 3.7E-06 mg/kg ww 1.5E+05 1.5E-11 2E-06 2E-06 7.0E-10 2.5E-10 4E-01 4E-01

Total 6E-06 2E+00

Noncancer Hazard Calculations

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations



Table 6-17
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Angler Striped Bass CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Striped Bass Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk from 

Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total Noncancer 
HQ

Noncancer Hazard Calculations

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations

Population Age: Child
Study Area Chromium 2.2E-02 mg/kg ww -- 1.1E-07 -- -- 1.5E+00 4.0E-06 3E-06 3E-06

Mercury 1.2E-01 mg/kg ww -- 6.0E-07 -- -- 3.0E-04 2.1E-05 7E-02 7E-02
Selenium 7.1E-01 mg/kg ww -- 3.7E-06 -- -- 5.0E-03 1.3E-04 3E-02 3E-02
Methyl mercury 1.3E-01 mg/kg ww -- 6.7E-07 -- -- 1.0E-04 2.3E-05 2E-01 2E-01
Benzo(a)pyrene 2.2E-03 mg/kg ww 7.3E+00 1.1E-07 8E-07 8E-07 -- 3.9E-07 -- --
Dibenzo(a,h)anthracene 9.9E-04 mg/kg ww 7.3E+00 5.1E-08 4E-07 4E-07 -- 1.8E-07 -- --
4,4'-DDD (p,p'-DDD) 1.3E-02 mg/kg ww 2.4E-01 4.7E-08 1E-08 1E-08 -- 1.6E-06 -- --
4,4'-DDE (p,p'-DDE) 2.4E-02 mg/kg ww 3.4E-01 8.3E-08 3E-08 3E-08 -- 2.9E-06 -- --
Dieldrin 5.4E-03 mg/kg ww 1.6E+01 2.0E-08 3E-07 3E-07 5.0E-05 6.9E-07 1E-02 1E-02

Study Area Hexachlorobenzene 4.0E-03 mg/kg ww 1.6E+00 2.0E-08 3E-08 3E-08 8.0E-04 7.1E-07 9E-04 9E-04
Hexachlorocyclohexane (BHC), alpha- 4.0E-03 mg/kg ww 6.3E+00 2.0E-08 1E-07 1E-07 8.0E-03 7.1E-07 9E-05 9E-05
Total Chlordane 3.6E-02 mg/kg ww 3.5E-01 1.2E-07 4E-08 4E-08 5.0E-04 4.4E-06 9E-03 9E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 7.3E-07 mg/kg ww 1.5E+05 1.7E-12 3E-07 3E-07 7.0E-10 6.0E-11 9E-02 9E-02
Total Nondioxin-like PCB Congener 3.8E-01 mg/kg ww 2.0E+00 1.3E-06 3E-06 3E-06 2.0E-05 4.7E-05 2E+00 2E+00
Total PCB Congener TEQ 2005 (Mammal) 3.7E-06 mg/kg ww 1.5E+05 1.3E-11 2E-06 2E-06 7.0E-10 4.6E-10 7E-01 7E-01

Total 7E-06 3E+00
Notes:
-- = not applicable
CDI = chronic daily intake
CTE = central tendency exposure
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene

HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg ww = milligram per kilogram wet weight
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
TEQ = toxic equivalence quotient

EPC = exposure point concentration



Table 6-18
Calculation of Cancer Risks – Combined Adult/Child Recreational Angler Striped Bass CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

 June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Striped Bass Fillet
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units
Study Area Chromium 2.2E-02 mg/kg ww -- -- --

Mercury 1.2E-01 mg/kg ww -- -- --
Selenium 7.1E-01 mg/kg ww -- -- --
Methyl mercury 1.3E-01 mg/kg ww -- -- --
Benzo(a)pyrene 2.2E-03 mg/kg ww 2E-07 8E-07 1E-06
Dibenzo(a,h)anthracene 9.9E-04 mg/kg ww 1E-07 4E-07 5E-07
4,4'-DDD (p,p'-DDD) 1.3E-02 mg/kg ww 3E-08 1E-08 4E-08
4,4'-DDE (p,p'-DDE) 2.4E-02 mg/kg ww 8E-08 3E-08 1E-07
Dieldrin 5.4E-03 mg/kg ww 9E-07 3E-07 1E-06
Hexachlorobenzene 4.0E-03 mg/kg ww 9E-08 3E-08 1E-07
Hexachlorocyclohexane (BHC), alpha- 4.0E-03 mg/kg ww 4E-07 1E-07 5E-07
Total Chlordane 3.6E-02 mg/kg ww 1E-07 4E-08 2E-07
Total Dioxin/Furan TEQ 2005 (Mammal) 7.3E-07 mg/kg ww 7E-07 3E-07 1E-06
Total Nondioxin-like PCB Congener 3.8E-01 mg/kg ww 7E-06 3E-06 1E-05
Total PCB Congener TEQ 2005 (Mammal) 3.7E-06 mg/kg ww 5E-06 2E-06 7E-06

Total 2E-05
Notes:
-- = not applicable
CTE = central tendency exposure
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene

mg/kg ww = milligram per kilogram wet weight
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

EPC = exposure point concentration

Exposure Point Contaminant of Potential Concern
EPC Adult Total 

Cancer Risk
Child Total 
Cancer Risk

Combined Adult and 
Child Cancer Risk



Table 6-19
Noncancer Hazard Summary by Target Organ – Recreational Angler Striped Bass CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – Striped Bass

Reproduction Dermal Blood Kidney Whole Body CNS; Developmental Immune System Liver 
Study Area Adult Mercury Immune system -- -- -- -- -- -- 4E-02 --

Selenium Whole body -- -- -- -- 1E-02 -- -- --
Methyl mercury CNS; development -- -- -- -- -- 1E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 8E-03
Hexachlorobenzene Liver -- -- -- -- -- -- -- 5E-04
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 5E-05
Total Chlordane Liver -- -- -- -- -- -- -- 5E-03
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 5E-02 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 1E+00 -- -- -- -- 1E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 4E-01 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 4E-01 1E+00 -- -- 1E-02 1E-01 1E+00 1E-02
Study Area Adolescent Mercury Immune system -- -- -- -- -- -- 4E-02 --

Selenium Whole body -- -- -- -- 1E-02 -- -- --
Methyl mercury CNS; development -- -- -- -- -- 1E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 8E-03
Hexachlorobenzene Liver -- -- -- -- -- -- -- 5E-04
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 5E-05
Total Chlordane Liver -- -- -- -- -- -- -- 5E-03
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 5E-02 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 1E+00 -- -- -- -- 1E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 4E-01 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 4E-01 1E+00 -- -- 1E-02 1E-01 1E+00 1E-02
Study Area Child Mercury Immune system -- -- -- -- -- -- 7E-02 --

Selenium Whole body -- -- -- -- 3E-02 -- -- --
Methyl mercury CNS; development -- -- -- -- -- 2E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 1E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 9E-04
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 9E-05
Total Chlordane Liver -- -- -- -- -- -- -- 9E-03
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 9E-02 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 2E+00 -- -- -- -- 2E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 7E-01 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 7E-01 2E+00 -- -- 3E-02 2E-01 2E+00 2E-02
Notes:
-- = not applicable
CNS = central nervous system
CTE = central tendency exposure
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

Exposure 
Point Age Class Contaminant of Potential Concern Primary Target Organ

Target Organ Hazard Quotients



Table 6-20
Cumulative Cancer Risks and Noncancer Hazards – Recreational Angler Striped Bass CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – Striped Bass

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation

Total Cancer 
Risk

Noncancer HI from 
Dermal Contact

Noncancer HI 
from Ingestion

Noncancer HI 
from Inhalation

Total Noncancer 
HI

Study Area Adult Striped Bass Fillet -- 2E-05 -- 2E-05 -- 2E+00 -- 2E+00
Surface Water 1E-09 -- -- 1E-09 2E-04 -- -- 2E-04
Ambient Air -- -- 6E-09 6E-09 -- -- 6E-04 6E-04

Total 2E-05 2E+00
Study Area Adolescent Striped Bass Fillet -- 6E-06 -- 6E-06 -- 2E+00 2E+00

Surface Water 6E-10 -- -- 6E-10 2E-04 -- -- 2E-04
Ambient Air -- -- 2E-09 2E-09 -- -- 5E-04 5E-04

Total 6E-06 2E+00
Study Area Child Striped Bass Fillet -- 7E-06 -- 7E-06 -- 3E+00 -- 3E+00

Adult/Child Striped Bass Fillet -- 2E-05 -- 2E-05 -- -- -- --
Notes:
-- = not applicable
CTE = central tendency exposure
HI = hazard index

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-21
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Angler White Perch RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: White Perch Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Oral LADI

(mg/kg-day)

Cancer Risk 
from 

Ingestion
Total 

Cancer Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Study Area Arsenic, inorganic (III & V) 7.0E-03 mg/kg ww 1.5E+00 6.5E-07 1E-06 1E-06 3.0E-04 2.3E-06 8E-03 8E-03

Chromium 8.9E+00 mg/kg ww -- 8.3E-04 -- -- 1.5E+00 2.9E-03 2E-03 2E-03
Mercury 5.9E-02 mg/kg ww -- 5.5E-06 -- -- 3.0E-04 1.9E-05 6E-02 6E-02
Nickel 5.6E+00 mg/kg ww -- 5.2E-04 -- -- 2.0E-02 1.8E-03 9E-02 9E-02
Selenium 1.2E+00 mg/kg ww -- 1.1E-04 -- -- 5.0E-03 3.8E-04 8E-02 8E-02
Methyl mercury 4.2E-02 mg/kg ww -- 3.9E-06 -- -- 1.0E-04 1.4E-05 1E-01 1E-01
Dieldrin 9.4E-03 mg/kg ww 1.6E+01 8.7E-07 1E-05 1E-05 5.0E-05 3.1E-06 6E-02 6E-02
Heptachlor epoxide 8.1E-03 mg/kg ww 9.1E+00 7.5E-07 7E-06 7E-06 1.3E-05 2.6E-06 2E-01 2E-01
Total Chlordane 2.3E-02 mg/kg ww 3.5E-01 2.1E-06 7E-07 7E-07 5.0E-04 7.3E-06 1E-02 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.3E-06 mg/kg ww 1.5E+05 1.2E-10 2E-05 2E-05 7.0E-10 4.3E-10 6E-01 6E-01
Total Nondioxin-like PCB Congener 4.2E-01 mg/kg ww 2.0E+00 3.9E-05 8E-05 8E-05 2.0E-05 1.4E-04 7E+00 7E+00
Total PCB Congener TEQ 2005 (Mammal) 6.3E-06 mg/kg ww 1.5E+05 5.9E-10 9E-05 9E-05 7.0E-10 2.1E-09 3E+00 3E+00

Total 2E-04 1E+01
Population Age: Adolescent
Study Area Arsenic, inorganic (III & V) 7.0E-03 mg/kg ww 1.5E+00 3.8E-07 6E-07 6E-07 3.0E-04 2.2E-06 7E-03 7E-03

Chromium 8.9E+00 mg/kg ww -- 4.9E-04 -- -- 1.5E+00 2.9E-03 2E-03 2E-03
Mercury 5.9E-02 mg/kg ww -- 3.2E-06 -- -- 3.0E-04 1.9E-05 6E-02 6E-02
Nickel 5.6E+00 mg/kg ww -- 3.1E-04 -- -- 2.0E-02 1.8E-03 9E-02 9E-02
Selenium 1.2E+00 mg/kg ww -- 6.5E-05 -- -- 5.0E-03 3.8E-04 8E-02 8E-02
Methyl mercury 4.2E-02 mg/kg ww -- 2.3E-06 -- -- 1.0E-04 1.3E-05 1E-01 1E-01
Dieldrin 9.4E-03 mg/kg ww 1.6E+01 5.2E-07 8E-06 8E-06 5.0E-05 3.0E-06 6E-02 6E-02
Heptachlor epoxide 8.1E-03 mg/kg ww 9.1E+00 4.5E-07 4E-06 4E-06 1.3E-05 2.6E-06 2E-01 2E-01
Total Chlordane 2.3E-02 mg/kg ww 3.5E-01 1.2E-06 4E-07 4E-07 5.0E-04 7.2E-06 1E-02 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.3E-06 mg/kg ww 1.5E+05 7.3E-11 1E-05 1E-05 7.0E-10 4.3E-10 6E-01 6E-01
Total Nondioxin-like PCB Congener 4.2E-01 mg/kg ww 2.0E+00 2.3E-05 5E-05 5E-05 2.0E-05 1.3E-04 7E+00 7E+00
Total PCB Congener TEQ 2005 (Mammal) 6.3E-06 mg/kg ww 1.5E+05 3.5E-10 5E-05 5E-05 7.0E-10 2.0E-09 3E+00 3E+00

Total 1E-04 1E+01
Population Age: Child
Study Area Arsenic, inorganic (III & V) 7.0E-03 mg/kg ww 1.5E+00 3.6E-07 5E-07 5E-07 3.0E-04 4.2E-06 1E-02 1E-02

Chromium 8.9E+00 mg/kg ww -- 4.6E-04 -- -- 1.5E+00 5.4E-03 4E-03 4E-03
Mercury 5.9E-02 mg/kg ww -- 3.0E-06 -- -- 3.0E-04 3.5E-05 1E-01 1E-01
Nickel 5.6E+00 mg/kg ww -- 2.9E-04 -- -- 2.0E-02 3.4E-03 2E-01 2E-01
Selenium 1.2E+00 mg/kg ww -- 6.1E-05 -- -- 5.0E-03 7.1E-04 1E-01 1E-01
Methyl mercury 4.2E-02 mg/kg ww -- 2.2E-06 -- -- 1.0E-04 2.5E-05 3E-01 3E-01
Dieldrin 9.4E-03 mg/kg ww 1.6E+01 4.8E-07 8E-06 8E-06 5.0E-05 5.6E-06 1E-01 1E-01
Heptachlor epoxide 8.1E-03 mg/kg ww 9.1E+00 4.2E-07 4E-06 4E-06 1.3E-05 4.9E-06 4E-01 4E-01
Total Chlordane 2.3E-02 mg/kg ww 3.5E-01 1.2E-06 4E-07 4E-07 5.0E-04 1.4E-05 3E-02 3E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.3E-06 mg/kg ww 1.5E+05 6.8E-11 1E-05 1E-05 7.0E-10 8.0E-10 1E+00 1E+00
Total Nondioxin-like PCB Congener 4.2E-01 mg/kg ww 2.0E+00 2.2E-05 4E-05 4E-05 2.0E-05 2.5E-04 1E+01 1E+01
Total PCB Congener TEQ 2005 (Mammal) 6.3E-06 mg/kg ww 1.5E+05 3.3E-10 5E-05 5E-05 7.0E-10 3.8E-09 5E+00 5E+00

Total 1E-04 2E+01
Notes:
-- = not applicable HQ = hazard quotient mg/kg-day = milligram per kilogram per day RME = reasonable maximum exposure
CDI = chronic daily intake LADI = lifetime average daily intake PCB = polychlorinated biphenyl TEQ = toxic equivalence quotient
EPC = exposure point concentration mg/kg ww = milligram per kilogram wet weight RfD = reference dose

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-22
Calculation of Cancer Risks – Combined Adult/Child Recreational Angler White Perch RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: White Perch Fillet
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units
Study Area Arsenic, inorganic (III & V) 7.0E-03 mg/kg ww 1.E-06 5.E-07 2.E-06

Chromium 8.9E+00 mg/kg ww -- -- --
Mercury 5.9E-02 mg/kg ww -- -- --
Nickel 5.6E+00 mg/kg ww -- -- --
Selenium 1.2E+00 mg/kg ww -- -- --
Methyl mercury 4.2E-02 mg/kg ww -- -- --
Dieldrin 9.4E-03 mg/kg ww 1.E-05 8.E-06 2.E-05
Heptachlor epoxide 8.1E-03 mg/kg ww 7.E-06 4.E-06 1.E-05
Total Chlordane 2.3E-02 mg/kg ww 7.E-07 4.E-07 1.E-06
Total Dioxin/Furan TEQ 2005 (Mammal) 1.3E-06 mg/kg ww 2.E-05 1.E-05 3.E-05
Total Nondioxin-like PCB Congener 4.2E-01 mg/kg ww 8.E-05 4.E-05 1.E-04
Total PCB Congener TEQ 2005 (Mammal) 6.3E-06 mg/kg ww 9.E-05 5.E-05 1.E-04

Total 3E-04
Notes:
-- = not applicable

mg/kg ww = milligram per kilogram wet weight
PCB = polychlorinated biphenyl
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

EPC = exposure point concentration

Adult Total 
Cancer Risk

Child Total 
Cancer Risk

Combined Adult and 
Child Cancer RiskExposure Point Contaminant of Potential Concern

EPC



Table 6‐23
Noncancer Hazard Summary by Target Organ – Recreational Angler White Perch RME

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – White Perch

Reproduction Dermal Blood Kidney Whole Body CNS; Developmental Immune System Liver 
Study Area Adult Arsenic, inorganic (III & V) Dermal, blood ‐‐ 8E‐03 8E‐03 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Chromium No effects observed  ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Mercury Immune system  ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 6E‐02 ‐‐
Nickel Whole body ‐‐ ‐‐ ‐‐ ‐‐ 9E‐02 ‐‐ ‐‐ ‐‐
Selenium Whole body ‐‐ ‐‐ ‐‐ ‐‐ 8E‐02 ‐‐ ‐‐ ‐‐
Methyl mercury CNS, development ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1E‐01 ‐‐ ‐‐
Dieldrin Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 6E‐02
Heptachlor epoxide Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 2E‐01
Total Chlordane Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1E‐02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 6E‐01 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Total Nondioxin‐like PCB Congener Immune system, dermal ‐‐ 7E+00 ‐‐ ‐‐ ‐‐ ‐‐ 7E+00 ‐‐
Total PCB Congener TEQ 2005 (Mammal) Reproduction 3E+00 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Total Hazard Index by Target Organ 4E+00 7E+00 8E‐03 ‐‐ 2E‐01 1E‐01 7E+00 3E‐01
Study Area Adolescent Arsenic, inorganic (III & V) Dermal, blood ‐‐ 7E‐03 7E‐03 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Chromium No effects observed  ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Mercury Immune system  ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 6E‐02 ‐‐
Nickel Whole body ‐‐ ‐‐ ‐‐ ‐‐ 9E‐02 ‐‐ ‐‐ ‐‐
Selenium Whole body ‐‐ ‐‐ ‐‐ ‐‐ 8E‐02 ‐‐ ‐‐ ‐‐
Methyl mercury CNS, development ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1E‐01 ‐‐ ‐‐
Dieldrin Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 6E‐02
Heptachlor epoxide Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 2E‐01
Total Chlordane Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1E‐02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 6E‐01 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Total Nondioxin‐like PCB Congener Immune system, dermal ‐‐ 7E+00 ‐‐ ‐‐ ‐‐ ‐‐ 7E+00 ‐‐
Total PCB Congener TEQ 2005 (Mammal) Reproduction 3E+00 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Total Hazard Index by Target Organ 4E+00 7E+00 7E‐03 ‐‐ 2E‐01 1E‐01 7E+00 3E‐01
Study Area Child Arsenic, inorganic (III & V) Dermal, blood ‐‐ 1E‐02 1E‐02 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Chromium No effects observed  ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Mercury Immune system  ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1E‐01 ‐‐
Nickel Whole body ‐‐ ‐‐ ‐‐ ‐‐ 2E‐01 ‐‐ ‐‐ ‐‐
Selenium Whole body ‐‐ ‐‐ ‐‐ ‐‐ 1E‐01 ‐‐ ‐‐ ‐‐
Methyl mercury CNS, development ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 3E‐01 ‐‐ ‐‐
Dieldrin Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1E‐01
Heptachlor epoxide Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 4E‐01
Total Chlordane Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 3E‐02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 1E+00 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Total Nondioxin‐like PCB Congener Immune system, dermal ‐‐ 1E+01 ‐‐ ‐‐ ‐‐ ‐‐ 1E+01 ‐‐
Total PCB Congener TEQ 2005 (Mammal) Reproduction 5E+00 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Total Hazard Index by Target Organ 7E+00 1E+01 1E‐02 ‐‐ 3E‐01 3E‐01 1E+01 5E‐01
Notes:
‐‐ = not applicable RME = reasonable maximum exposure PCB = polychlorinated biphenyl
CNS = central nervous system TEQ = toxic equivalence quotient

Exposure 
Point Age Class Contaminant of Potential Concern

Target Organ Hazard Quotients
Primary Target Organ

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01



Table 6-24
 Cumulative Cancer Risks and Noncancer Hazards – Recreational Angler White Perch RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – White Perch

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation Total Cancer Risk

Noncancer HI from 
Dermal Contact

Noncancer HI 
from Ingestion

Noncancer HI 
from Inhalation

Total Noncancer 
HI

Study Area Adult White Perch Fillet -- 2E-04 -- 2E-04 -- 1E+01 -- 1E+01
Surface Water 7E-09 -- -- 7E-09 6E-04 -- -- 6E-04
Ambient Air -- -- 9E-08 9E-08 -- -- 9E-03 9E-03

Total 2E-04 1E+01
Study Area Adolescent White Perch Fillet -- 1E-04 -- 1E-04 -- 1E+01 1E+01

Surface Water 6E-09 -- -- 6E-09 7E-04 -- -- 7E-04
Ambient Air -- -- 4E-08 4E-08 -- -- 7E-03 7E-03

Total 1E-04 1E+01
Study Area Child White Perch Fillet -- 1E-04 -- 1E-04 -- 2E+01 -- 2E+01

Adult/Child White Perch Fillet -- 3E-04 -- 3E-04 -- -- -- --
Notes:
-- = not applicable
HI = hazard index
RME = reasonable maximum exposure

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-25
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Angler White Perch CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: White Perch Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer Slope Factor
(mg/kg-day)-1

Oral LADI
(mg/kg-day)

Cancer Risk from 
Ingestion

Total Cancer 
Risk

Oral RfD 
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer HQ 
from Ingestion

Total Noncancer 
HQ

Population Age: Adult
Study Area Arsenic, inorganic (III & V) 7.0E-03 mg/kg ww 1.5E+00 1.0E-07 2E-07 2E-07 3.0E-04 7.0E-07 2E-03 2E-03

Chromium 5.4E+00 mg/kg ww -- 7.8E-05 -- -- 1.5E+00 5.4E-04 4E-04 4E-04
Mercury 4.4E-02 mg/kg ww -- 6.3E-07 -- -- 3.0E-04 4.4E-06 1E-02 1E-02
Nickel 3.4E+00 mg/kg ww -- 4.9E-05 -- -- 2.0E-02 3.4E-04 2E-02 2E-02
Selenium 8.2E-01 mg/kg ww -- 1.2E-05 -- -- 5.0E-03 8.2E-05 2E-02 2E-02
Methyl mercury 3.1E-02 mg/kg ww -- 4.4E-07 -- -- 1.0E-04 3.1E-06 3E-02 3E-02
Dieldrin 7.0E-03 mg/kg ww 1.6E+01 7.1E-08 1E-06 1E-06 5.0E-05 5.0E-07 1E-02 1E-02
Heptachlor epoxide 5.1E-03 mg/kg ww 9.1E+00 4.6E-08 4E-07 4E-07 1.3E-05 3.2E-07 2E-02 2E-02
Total Chlordane 1.7E-02 mg/kg ww 3.5E-01 1.6E-07 6E-08 6E-08 5.0E-04 1.1E-06 2E-03 2E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 9.8E-07 mg/kg ww 1.5E+05 6.4E-12 1E-06 1E-06 7.0E-10 4.5E-11 6E-02 6E-02
Total Nondioxin-like PCB Congener 3.1E-01 mg/kg ww 2.0E+00 3.0E-06 6E-06 6E-06 2.0E-05 2.1E-05 1E+00 1E+00
Total PCB Congener TEQ 2005 (Mammal) 4.5E-06 mg/kg ww 1.5E+05 4.4E-11 7E-06 7E-06 7.0E-10 3.1E-10 4E-01 4E-01

Total 2E-05 2E+00
Population Age: Adolescent
Study Area Arsenic, inorganic (III & V) 7.0E-03 mg/kg ww 1.5E+00 4.0E-08 6E-08 6E-08 3.0E-04 7.0E-07 2E-03 2E-03

Chromium 5.4E+00 mg/kg ww -- 3.1E-05 -- -- 1.5E+00 5.4E-04 4E-04 4E-04
Mercury 4.4E-02 mg/kg ww -- 2.5E-07 -- -- 3.0E-04 4.4E-06 1E-02 1E-02
Nickel 3.4E+00 mg/kg ww -- 2.0E-05 -- -- 2.0E-02 3.4E-04 2E-02 2E-02
Selenium 8.2E-01 mg/kg ww -- 4.7E-06 -- -- 5.0E-03 8.2E-05 2E-02 2E-02
Methyl mercury 3.1E-02 mg/kg ww -- 1.8E-07 -- -- 1.0E-04 3.1E-06 3E-02 3E-02
Dieldrin 7.0E-03 mg/kg ww 1.6E+01 2.8E-08 5E-07 5E-07 5.0E-05 5.0E-07 1E-02 1E-02
Heptachlor epoxide 5.1E-03 mg/kg ww 9.1E+00 1.8E-08 2E-07 2E-07 1.3E-05 3.2E-07 2E-02 2E-02
Total Chlordane 1.7E-02 mg/kg ww 3.5E-01 6.4E-08 2E-08 2E-08 5.0E-04 1.1E-06 2E-03 2E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 9.8E-07 mg/kg ww 1.5E+05 2.6E-12 4E-07 4E-07 7.0E-10 4.5E-11 6E-02 6E-02
Total Nondioxin-like PCB Congener 3.1E-01 mg/kg ww 2.0E+00 1.2E-06 2E-06 2E-06 2.0E-05 2.1E-05 1E+00 1E+00
Total PCB Congener TEQ 2005 (Mammal) 4.5E-06 mg/kg ww 1.5E+05 1.8E-11 3E-06 3E-06 7.0E-10 3.1E-10 4E-01 4E-01

Total 6E-06 2E+00
Population Age: Child
Study Area Arsenic, inorganic (III & V) 7.0E-03 mg/kg ww 1.5E+00 3.6E-08 5E-08 5E-08 3.0E-04 1.3E-06 4E-03 4E-03

Chromium 5.4E+00 mg/kg ww -- 2.8E-05 -- -- 1.5E+00 9.8E-04 7E-04 7E-04
Mercury 4.4E-02 mg/kg ww -- 2.3E-07 -- -- 3.0E-04 7.9E-06 3E-02 3E-02
Nickel 3.4E+00 mg/kg ww -- 1.8E-05 -- -- 2.0E-02 6.2E-04 3E-02 3E-02
Selenium 8.2E-01 mg/kg ww -- 4.2E-06 -- -- 5.0E-03 1.5E-04 3E-02 3E-02
Methyl mercury 3.1E-02 mg/kg ww -- 1.6E-07 -- -- 1.0E-04 5.6E-06 6E-02 6E-02
Dieldrin 7.0E-03 mg/kg ww 1.6E+01 2.6E-08 4E-07 4E-07 5.0E-05 8.9E-07 2E-02 2E-02
Heptachlor epoxide 5.1E-03 mg/kg ww 9.1E+00 1.6E-08 1E-07 1E-07 1.3E-05 5.8E-07 4E-02 4E-02
Total Chlordane 1.7E-02 mg/kg ww 3.5E-01 5.8E-08 2E-08 2E-08 5.0E-04 2.0E-06 4E-03 4E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 9.8E-07 mg/kg ww 1.5E+05 2.3E-12 3E-07 3E-07 7.0E-10 8.1E-11 1E-01 1E-01
Total Nondioxin-like PCB Congener 3.1E-01 mg/kg ww 2.0E+00 1.1E-06 2E-06 2E-06 2.0E-05 3.8E-05 2E+00 2E+00
Total PCB Congener TEQ 2005 (Mammal) 4.5E-06 mg/kg ww 1.5E+05 1.6E-11 2E-06 2E-06 7.0E-10 5.6E-10 8E-01 8E-01

Total 6E-06 3E+00
Notes:
-- = not applicable EPC = exposure point concentration mg/kg ww = milligram per kilogram wet weight RfD = reference dose
CDI = chronic daily intake HQ = hazard quotient mg/kg-day = milligram per kilogram per day TEQ = toxic equivalence quotient
CTE = central tendency exposure LADI = lifetime average daily intake PCB = polychlorinated biphenyl

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-26
Calculation of Cancer Risks – Combined Adult/Child Recreational Angler White Perch CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: White Perch Fillet
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units
Study Area Arsenic, inorganic (III & V) 7.0E-03 mg/kg ww 2E-07 5E-08 2E-07

Chromium 5.4E+00 mg/kg ww -- -- --
Mercury 4.4E-02 mg/kg ww -- -- --
Nickel 3.4E+00 mg/kg ww -- -- --
Selenium 8.2E-01 mg/kg ww -- -- --
Methyl mercury 3.1E-02 mg/kg ww -- -- --
Dieldrin 7.0E-03 mg/kg ww 1E-06 4E-07 2E-06
Heptachlor epoxide 5.1E-03 mg/kg ww 4E-07 1E-07 6E-07
Total Chlordane 1.7E-02 mg/kg ww 6E-08 2E-08 8E-08
Total Dioxin/Furan TEQ 2005 (Mammal) 9.8E-07 mg/kg ww 1E-06 3E-07 1E-06
Total Nondioxin-like PCB Congener 3.1E-01 mg/kg ww 6E-06 2E-06 8E-06
Total PCB Congener TEQ 2005 (Mammal) 4.5E-06 mg/kg ww 6.6E-06 2.4E-06 9E-06

Total 2E-05
Notes:
-- = not applicable
CTE = central tendency exposure

mg/kg ww = milligram per kilogram wet weight
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

EPC = exposure point concentration

Adult Total 
Cancer Risk

Child Total 
Cancer Risk

Combined Adult and 
Child Cancer RiskExposure Point Contaminant of Potential Concern

EPC



Table 6‐27
Noncancer Hazard Summary by Target Organ – Recreational Angler White Perch CTE

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – White Perch

Reproduction Dermal Blood Kidney Whole Body CNS; Developmental Immune System Liver 
Study Area Adult Arsenic, inorganic (III & V) Dermal, blood ‐‐ 2E‐03 2E‐03 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Mercury Immune system  ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1E‐02 ‐‐
Nickel Whole body ‐‐ ‐‐ ‐‐ ‐‐ 2E‐02 ‐‐ ‐‐ ‐‐
Selenium Whole body ‐‐ ‐‐ ‐‐ ‐‐ 2E‐02 ‐‐ ‐‐ ‐‐
Methyl mercury CNS, development ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 3E‐02 ‐‐ ‐‐
Dieldrin Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1E‐02
Heptachlor epoxide Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 2E‐02
Total Chlordane  Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 2E‐03
Total Dioxin/Furan TEQ 2005 (Mammal)  Reproduction 6E‐02 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Total Nondioxin‐like PCB Congener  Immune system, dermal ‐‐ 1E+00 ‐‐ ‐‐ ‐‐ ‐‐ 1E+00 ‐‐
Total PCB Congener TEQ 2005 (Mammal)  Reproduction 4E‐01 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Total Hazard Index by Target Organ 5E‐01 1E+00 2E‐03 ‐‐ 3E‐02 3E‐02 1E+00 4E‐02
Study Area Adolescent Arsenic, inorganic (III & V) Dermal, blood ‐‐ 2E‐03 2E‐03 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Mercury Immune system  ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1E‐02 ‐‐
Nickel Whole body ‐‐ ‐‐ ‐‐ ‐‐ 2E‐02 ‐‐ ‐‐ ‐‐
Selenium Whole body ‐‐ ‐‐ ‐‐ ‐‐ 2E‐02 ‐‐ ‐‐ ‐‐
Methyl mercury CNS, development ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 3E‐02 ‐‐ ‐‐
Dieldrin Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1E‐02
Heptachlor epoxide Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 2E‐02
Total Chlordane  Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 2E‐03
Total Dioxin/Furan TEQ 2005 (Mammal)  Reproduction 6E‐02 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Total Nondioxin‐like PCB Congener  Immune system, dermal ‐‐ 1E+00 ‐‐ ‐‐ ‐‐ ‐‐ 1E+00 ‐‐
Total PCB Congener TEQ 2005 (Mammal)  Reproduction 4E‐01 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Total Hazard Index by Target Organ 5E‐01 1E+00 2E‐03 ‐‐ 3E‐02 3E‐02 1E+00 4E‐02
Study Area Child Arsenic, inorganic (III & V) Dermal, blood ‐‐ 4E‐03 4E‐03 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Mercury Immune system  ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 3E‐02 ‐‐
Nickel Whole body ‐‐ ‐‐ ‐‐ ‐‐ 3E‐02 ‐‐ ‐‐ ‐‐
Selenium Whole body ‐‐ ‐‐ ‐‐ ‐‐ 3E‐02 ‐‐ ‐‐ ‐‐
Methyl mercury CNS, development ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 6E‐02 ‐‐ ‐‐
Dieldrin Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 2E‐02
Heptachlor epoxide Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 4E‐02
Total Chlordane  Liver ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 4E‐03
Total Dioxin/Furan TEQ 2005 (Mammal)  Reproduction 1E‐01 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Total Nondioxin‐like PCB Congener  Immune system, dermal ‐‐ 2E+00 ‐‐ ‐‐ ‐‐ ‐‐ 2E+00 ‐‐
Total PCB Congener TEQ 2005 (Mammal)  Reproduction 8E‐01 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Total Hazard Index by Target Organ 9E‐01 2E+00 4E‐03 ‐‐ 6E‐02 6E‐02 2E+00 7E‐02
Notes:
‐‐ = not applicable PCB = polychlorinated biphenyl
CNS = central nervous system TEQ = toxic equivalence quotient
CTE = central tendency exposure

Exposure 
Point Age Class Contaminant of Potential Concern

Target Organ Hazard Quotients
Primary Target Organ

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

 June 2017
171037-01.01



Table 6-28
Cumulative Cancer Risks and Noncancer Hazards – Recreational Angler White Perch CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – White Perch

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation Total Cancer Risk

Noncancer HI from 
Dermal Contact

Noncancer HI 
from Ingestion

Noncancer HI 
from Inhalation Total Noncancer HI

Study Area Adult White Perch Fillet -- 2E-05 -- 2E-05 -- 2E+00 -- 2E+00
Surface Water 1E-09 -- -- 1E-09 2E-04 -- -- 2E-04
Ambient Air -- -- 6E-09 6E-09 -- -- 6E-04 6E-04

Total 2E-05 2E+00
Study Area Adolescent White Perch Fillet -- 6E-06 -- 6E-06 -- 2E+00 2E+00

Surface Water 6E-10 -- -- 6E-10 2E-04 -- -- 2E-04
Ambient Air -- -- 2E-09 2E-09 -- -- 5E-04 5E-04

Total 6E-06 2E+00
Study Area Child White Perch Fillet -- 6E-06 -- 1E-04 -- 3E+00 -- 5E+00

Adult/Child White Perch Fillet -- 2E-05 -- 2E-05 -- -- -- --
Notes:
-- = not applicable
CTE = central tendency exposure
HI = hazard index

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-29
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Crabber Blue Crab RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Crabber Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total Noncancer 
HQ

Population Age: Adult
Study Area Arsenic, inorganic (III & V) 2.6E-02 mg/kg ww 1.5E+00 2.0E-06 3E-06 3E-06 3.0E-04 6.8E-06 2E-02 2E-02

Cadmium 2.8E-01 mg/kg ww -- 2.1E-05 -- -- 1.0E-03 7.4E-05 7E-02 7E-02
Chromium 8.4E-02 mg/kg ww -- 6.3E-06 -- -- 1.5E+00 2.2E-05 1E-05 1E-05
Copper 2.1E+01 mg/kg ww -- 1.5E-03 -- -- 4.0E-02 5.4E-03 1E-01 1E-01
Mercury 4.3E-02 mg/kg ww -- 3.2E-06 -- -- 3.0E-04 1.1E-05 4E-02 4E-02
Selenium 1.2E+00 mg/kg ww -- 9.1E-05 -- -- 5.0E-03 3.2E-04 6E-02 6E-02
Silver 9.1E-01 mg/kg ww -- 6.8E-05 -- -- 5.0E-03 2.4E-04 5E-02 5E-02
Zinc 5.0E+01 mg/kg ww -- 3.7E-03 -- -- 3.0E-01 1.3E-02 4E-02 4E-02
Methyl mercury 3.2E-02 mg/kg ww -- 2.4E-06 -- -- 1.0E-04 8.4E-06 8E-02 8E-02
Benzo(a)pyrene 1.1E-03 mg/kg ww 7.3E+00 7.9E-08 6E-07 6E-07 -- 2.8E-07 -- --
Dibenzo(a,h)anthracene 1.1E-03 mg/kg ww 7.3E+00 8.1E-08 6E-07 6E-07 -- 2.8E-07 -- --
4,4'-DDD (p,p'-DDD) 1.4E-02 mg/kg ww 2.4E-01 1.1E-06 3E-07 3E-07 -- 3.7E-06 -- --
4,4'-DDE (p,p'-DDE) 3.0E-02 mg/kg ww 3.4E-01 2.2E-06 8E-07 8E-07 -- 7.8E-06 -- --
Dieldrin 9.4E-03 mg/kg ww 1.6E+01 7.0E-07 1E-05 1E-05 5.0E-05 2.4E-06 5E-02 5E-02
Heptachlor epoxide 7.6E-04 mg/kg ww 9.1E+00 5.7E-08 5E-07 5E-07 1.3E-05 2.0E-07 2E-02 2E-02
Hexachlorobenzene 1.8E-03 mg/kg ww 1.6E+00 1.4E-07 2E-07 2E-07 8.0E-04 4.8E-07 6E-04 6E-04
Hexachlorocyclohexane (BHC), alpha- 3.3E-03 mg/kg ww 6.3E+00 2.5E-07 2E-06 2E-06 8.0E-03 8.7E-07 1E-04 1E-04
Hexachlorocyclohexane (BHC), delta- 7.3E-04 mg/kg ww 6.3E+00 5.5E-08 3E-07 3E-07 8.0E-03 1.9E-07 2E-05 2E-05
Mirex 3.0E-04 mg/kg ww 1.8E+01 2.2E-08 4E-07 4E-07 2.0E-04 7.8E-08 4E-04 4E-04
Total Chlordane 4.6E-02 mg/kg ww 3.5E-01 3.4E-06 1E-06 1E-06 5.0E-04 1.2E-05 2E-02 2E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.2E-05 mg/kg ww 1.5E+05 8.6E-10 1E-04 1E-04 7.0E-10 3.0E-09 4E+00 4E+00
Total Nondioxin-like PCB Congener 5.2E-01 mg/kg ww 2.0E+00 3.9E-05 8E-05 8E-05 2.0E-05 1.4E-04 7E+00 7E+00
Total PCB Congener TEQ 2005 (Mammal) 2.4E-05 mg/kg ww 1.5E+05 1.8E-09 3E-04 3E-04 7.0E-10 6.3E-09 9E+00 9E+00

Total 5E-04 2E+01

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-29
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Crabber Blue Crab RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Crabber Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total Noncancer 
HQ

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Population Age: Adolescent
Study Area Arsenic, inorganic (III & V) 2.6E-02 mg/kg ww 1.5E+00 1.2E-06 2E-06 2E-06 3.0E-04 6.9E-06 2E-02 2E-02

Cadmium 2.8E-01 mg/kg ww -- 1.3E-05 -- -- 1.0E-03 7.5E-05 8E-02 8E-02
Chromium 8.4E-02 mg/kg ww -- 3.8E-06 -- -- 1.5E+00 2.2E-05 1E-05 1E-05
Copper 2.1E+01 mg/kg ww -- 9.3E-04 -- -- 4.0E-02 5.4E-03 1E-01 1E-01
Mercury 4.3E-02 mg/kg ww -- 1.9E-06 -- -- 3.0E-04 1.1E-05 4E-02 4E-02
Selenium 1.2E+00 mg/kg ww -- 5.5E-05 -- -- 5.0E-03 3.2E-04 6E-02 6E-02
Silver 9.1E-01 mg/kg ww -- 4.1E-05 -- -- 5.0E-03 2.4E-04 5E-02 5E-02
Zinc 5.0E+01 mg/kg ww -- 2.3E-03 -- -- 3.0E-01 1.3E-02 4E-02 4E-02
Methyl mercury 3.2E-02 mg/kg ww -- 1.5E-06 -- -- 1.0E-04 8.5E-06 8E-02 8E-02
Benzo(a)pyrene 1.1E-03 mg/kg ww 7.3E+00 1.3E-07 9E-07 9E-07 -- 2.8E-07 -- --
Dibenzo(a,h)anthracene 1.1E-03 mg/kg ww 7.3E+00 1.3E-07 1E-06 1E-06 -- 2.9E-07 -- --
4,4'-DDD (p,p'-DDD) 1.4E-02 mg/kg ww 2.4E-01 6.5E-07 2E-07 2E-07 -- 3.8E-06 -- --
4,4'-DDE (p,p'-DDE) 3.0E-02 mg/kg ww 3.4E-01 1.3E-06 5E-07 5E-07 -- 7.9E-06 -- --
Dieldrin 9.4E-03 mg/kg ww 1.6E+01 4.2E-07 7E-06 7E-06 5.0E-05 2.5E-06 5E-02 5E-02
Heptachlor epoxide 7.6E-04 mg/kg ww 9.1E+00 3.4E-08 3E-07 3E-07 1.3E-05 2.0E-07 2E-02 2E-02
Hexachlorobenzene 1.8E-03 mg/kg ww 1.6E+00 8.3E-08 1E-07 1E-07 8.0E-04 4.8E-07 6E-04 6E-04
Hexachlorocyclohexane (BHC), alpha- 3.3E-03 mg/kg ww 6.3E+00 1.5E-07 9E-07 9E-07 8.0E-03 8.8E-07 1E-04 1E-04
Hexachlorocyclohexane (BHC), delta- 7.3E-04 mg/kg ww 6.3E+00 3.3E-08 2E-07 2E-07 8.0E-03 1.9E-07 2E-05 2E-05

Study Area Mirex 3.0E-04 mg/kg ww 1.8E+01 1.4E-08 2E-07 2E-07 2.0E-04 7.9E-08 4E-04 4E-04
Total Chlordane 4.6E-02 mg/kg ww 3.5E-01 2.1E-06 7E-07 7E-07 5.0E-04 1.2E-05 2E-02 2E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.2E-05 mg/kg ww 1.5E+05 5.2E-10 8E-05 8E-05 7.0E-10 3.1E-09 4E+00 4E+00
Total Nondioxin-like PCB Congener 5.2E-01 mg/kg ww 2.0E+00 2.4E-05 5E-05 5E-05 2.0E-05 1.4E-04 7E+00 7E+00
Total PCB Congener TEQ 2005 (Mammal) 2.4E-05 mg/kg ww 1.5E+05 1.1E-09 2E-04 2E-04 7.0E-10 6.4E-09 9E+00 9E+00

Total 3E-04 2E+01



Table 6-29
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Crabber Blue Crab RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Crabber Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total Noncancer 
HQ

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Population Age: Child
Study Area Arsenic, inorganic (III & V) 2.6E-02 mg/kg ww 1.5E+00 1.0E-06 2E-06 2E-06 3.0E-04 1.2E-05 4E-02 4E-02

Cadmium 2.8E-01 mg/kg ww -- 1.1E-05 -- -- 1.0E-03 1.3E-04 1E-01 1E-01
Chromium 8.4E-02 mg/kg ww -- 3.4E-06 -- -- 1.5E+00 3.9E-05 3E-05 3E-05
Copper 2.1E+01 mg/kg ww -- 8.2E-04 -- -- 4.0E-02 9.6E-03 2E-01 2E-01
Mercury 4.3E-02 mg/kg ww -- 1.7E-06 -- -- 3.0E-04 2.0E-05 7E-02 7E-02
Selenium 1.2E+00 mg/kg ww -- 4.9E-05 -- -- 5.0E-03 5.7E-04 1E-01 1E-01
Silver 9.1E-01 mg/kg ww -- 3.6E-05 -- -- 5.0E-03 4.2E-04 8E-02 8E-02
Zinc 5.0E+01 mg/kg ww -- 2.0E-03 -- -- 3.0E-01 2.3E-02 8E-02 8E-02
Methyl mercury 3.2E-02 mg/kg ww -- 1.3E-06 -- -- 1.0E-04 1.5E-05 2E-01 2E-01
Benzo(a)pyrene 1.1E-03 mg/kg ww 7.3E+00 2.3E-07 2E-06 2E-06 -- 4.9E-07 -- --
Dibenzo(a,h)anthracene 1.1E-03 mg/kg ww 7.3E+00 2.3E-07 2E-06 2E-06 -- 5.1E-07 -- --
4,4'-DDD (p,p'-DDD) 1.4E-02 mg/kg ww 2.4E-01 5.7E-07 1E-07 1E-07 -- 6.7E-06 -- --
4,4'-DDE (p,p'-DDE) 3.0E-02 mg/kg ww 3.4E-01 1.2E-06 4E-07 4E-07 -- 1.4E-05 -- --
Dieldrin 9.4E-03 mg/kg ww 1.6E+01 3.7E-07 6E-06 6E-06 5.0E-05 4.4E-06 9E-02 9E-02
Heptachlor epoxide 7.6E-04 mg/kg ww 9.1E+00 3.0E-08 3E-07 3E-07 1.3E-05 3.5E-07 3E-02 3E-02
Hexachlorobenzene 1.8E-03 mg/kg ww 1.6E+00 7.3E-08 1E-07 1E-07 8.0E-04 8.6E-07 1E-03 1E-03
Hexachlorocyclohexane (BHC), alpha- 3.3E-03 mg/kg ww 6.3E+00 1.3E-07 8E-07 8E-07 8.0E-03 1.6E-06 2E-04 2E-04
Hexachlorocyclohexane (BHC), delta- 7.3E-04 mg/kg ww 6.3E+00 2.9E-08 2E-07 2E-07 8.0E-03 3.4E-07 4E-05 4E-05
Mirex 3.0E-04 mg/kg ww 1.8E+01 1.2E-08 2E-07 2E-07 2.0E-04 1.4E-07 7E-04 7E-04
Total Chlordane 4.6E-02 mg/kg ww 3.5E-01 1.8E-06 6E-07 6E-07 5.0E-04 2.1E-05 4E-02 4E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.2E-05 mg/kg ww 1.5E+05 4.6E-10 7E-05 7E-05 7.0E-10 5.4E-09 8E+00 8E+00
Total Nondioxin-like PCB Congener 5.2E-01 mg/kg ww 2.0E+00 2.1E-05 4E-05 4E-05 2.0E-05 2.4E-04 1E+01 1E+01
Total PCB Congener TEQ 2005 (Mammal) 2.4E-05 mg/kg ww 1.5E+05 9.7E-10 1E-04 1E-04 7.0E-10 1.1E-08 2E+01 2E+01

Total 3E-04 4E+01
Notes:
-- = not applicable
CDI = chronic daily intake
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
mg/kg ww = milligram per kilogram wet weight
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient



Table 6-30
Calculation of Cancer Risks – Combined Adult/Child Recreational Crabber Blue Crab RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units
Study Area Arsenic, inorganic (III & V) 2.6E-02 mg/kg ww 3E-06 2E-06 5E-06

Cadmium 2.8E-01 mg/kg ww -- -- --
Chromium 8.4E-02 mg/kg ww -- -- --
Copper 2.1E+01 mg/kg ww -- -- --
Mercury 4.3E-02 mg/kg ww -- -- --
Selenium 1.2E+00 mg/kg ww -- -- --
Silver 9.1E-01 mg/kg ww -- -- --
Zinc 5.0E+01 mg/kg ww -- -- --
Methyl mercury 3.2E-02 mg/kg ww -- -- --
Benzo(a)pyrene 1.1E-03 mg/kg ww 6E-07 2E-06 2E-06
Dibenzo(a,h)anthracene 1.1E-03 mg/kg ww 6E-07 2E-06 2E-06
4,4'-DDD (p,p'-DDD) 1.4E-02 mg/kg ww 3E-07 1E-07 4E-07
4,4'-DDE (p,p'-DDE) 3.0E-02 mg/kg ww 8E-07 4E-07 1E-06
Dieldrin 9.4E-03 mg/kg ww 1E-05 6E-06 2E-05
Heptachlor epoxide 7.6E-04 mg/kg ww 5E-07 3E-07 8E-07
Hexachlorobenzene 1.8E-03 mg/kg ww 2E-07 1E-07 3E-07
Hexachlorocyclohexane (BHC), alpha- 3.3E-03 mg/kg ww 2E-06 8E-07 2E-06
Hexachlorocyclohexane (BHC), delta- 7.3E-04 mg/kg ww 3E-07 2E-07 5E-07
Mirex 3.0E-04 mg/kg ww 4E-07 2E-07 6E-07
Total Chlordane 4.6E-02 mg/kg ww 1E-06 6E-07 2E-06
Total Dioxin/Furan TEQ 2005 (Mammal) 1.2E-05 mg/kg ww 1E-04 7E-05 2E-04
Total Nondioxin-like PCB Congener 5.2E-01 mg/kg ww 8E-05 4E-05 1E-04
Total PCB Congener TEQ 2005 (Mammal) 2.4E-05 mg/kg ww 3E-04 1E-04 4E-04

Total 8E-04
Notes:
-- = not applicable mg/kg ww = milligram per kilogram wet weight
DDD = dichlorodiphenyldichloroethane PCB = polychlorinated biphenyl
DDE = dichlorodiphenyldichloroethylene RME = reasonable maximum exposure
EPC = exposure point concentration TEQ = toxic equivalence quotient

Adult Total 
Cancer Risk

Child Total 
Cancer Risk

Combined Adult and 
Child Cancer RiskExposure Point Contaminant of Potential Concern

EPC



Table 6-31
Noncancer Hazard Summary by Target Organ – Recreational Crabber Blue Crab RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Crabber – Blue Crab Muscle and Hepatopancreas

Reproduction Dermal Blood Kidney Whole Body CNS; Developmental Immune System Liver 
Study Area Adult Arsenic, inorganic (III & V) Dermal, blood -- 2E-02 2E-02 -- -- -- -- --

Cadmium Kidney -- -- -- 7E-02 -- -- -- --
Mercury Immune system -- -- -- -- -- -- 4E-02 --
Selenium Whole body -- -- -- -- 6E-02 -- -- --
Silver Dermal -- 5E-02 -- -- -- -- -- --
Zinc Blood -- -- 4E-02 -- -- -- -- --
Methyl mercury CNS, development -- -- -- -- -- 8E-02 -- --
Dieldrin Liver -- -- -- -- -- -- -- 5E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 2E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 6E-04
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 1E-04
Hexachlorocyclohexane (BHC), delta- Liver -- -- -- -- -- -- -- 2E-05
Mirex Liver -- -- -- -- -- -- -- 4E-04
Total Chlordane Liver -- -- -- -- -- -- -- 2E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 4E+00 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 7E+00 -- -- -- -- 7E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 9E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 1E+01 7E+00 7E-02 7E-02 6E-02 8E-02 7E+00 9E-02
Study Area Adolescent Arsenic, inorganic (III & V) Dermal, blood -- 2E-02 2E-02 -- -- -- -- --

Cadmium Kidney -- -- -- 8E-02 -- -- -- --
Mercury Immune system -- -- -- -- -- -- 4E-02 --
Selenium Whole body -- -- -- -- 6E-02 -- -- --
Silver Dermal -- 5E-02 -- -- -- -- -- --
Zinc Blood -- -- 4E-02 -- -- -- -- --
Methyl mercury CNS, development -- -- -- -- -- 8E-02 -- --
Dieldrin Liver -- -- -- -- -- -- -- 5E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 2E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 6E-04
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 1E-04
Hexachlorocyclohexane (BHC), delta- Liver -- -- -- -- -- -- -- 2E-05
Mirex Liver -- -- -- -- -- -- -- 4E-04
Total Chlordane Liver -- -- -- -- -- -- -- 2E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 4E+00 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 7E+00 -- -- -- -- 7E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 9E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 1E+01 7E+00 7E-02 8E-02 6E-02 8E-02 7E+00 9E-02

Exposure 
Point Age Class Contaminant of Potential Concern

Target Organ Hazard Quotients
Primary Target Organ



Table 6-31
Noncancer Hazard Summary by Target Organ – Recreational Crabber Blue Crab RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Crabber – Blue Crab Muscle and Hepatopancreas

Reproduction Dermal Blood Kidney Whole Body CNS; Developmental Immune System Liver 
Exposure 

Point Age Class Contaminant of Potential Concern
Target Organ Hazard Quotients

Primary Target Organ
Study Area Child Arsenic, inorganic (III & V) Dermal, blood -- 4E-02 4E-02 -- -- -- -- --

Cadmium Kidney -- -- -- 1E-01 -- -- -- --
Mercury Immune system -- -- -- -- -- -- 7E-02 --
Selenium Whole body -- -- -- -- 1E-01 -- -- --
Silver Dermal -- 8E-02 -- -- -- -- -- --
Zinc Blood -- -- 8E-02 -- -- -- -- --
Methyl mercury CNS, development -- -- -- -- -- 2E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 9E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 3E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 1E-03
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 2E-04
Hexachlorocyclohexane (BHC), delta- Liver -- -- -- -- -- -- -- 4E-05
Mirex Liver -- -- -- -- -- -- -- 7E-04
Total Chlordane Liver -- -- -- -- -- -- -- 4E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 8E+00 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 1E+01 -- -- -- -- 1E+01 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 2E+01 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 2E+01 1E+01 1E-01 1E-01 1E-01 2E-01 1E+01 2E-01
Notes:
-- = not applicable
CNS = central nervous system
PCB = polychlorinated biphenyl
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient



Table 6-32
Cumulative Cancer Risks and Noncancer Hazards – Recreational Crabber Blue Crab RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Crabber – Blue Crab Muscle and Hepatopancreas

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation Total Cancer Risk

Noncancer HI from 
Dermal Contact

Noncancer HI 
from Ingestion

Noncancer HI 
from Inhalation Total Noncancer HI

Study Area Adult Blue Crab Muscle and Hepatopancreas -- 5E-04 -- 5E-04 -- 2E+01 -- 2E+01
Surface Water 7E-09 -- -- 7E-09 6E-04 -- -- 6E-04
Ambient Air -- -- 9E-08 9E-08 -- -- 9E-03 9E-03

Total 5E-04 2E+01
Study Area Adolescent Blue Crab Muscle and Hepatopancreas -- 3E-04 -- 3E-04 -- 2E+01 -- 2E+01

Surface Water 6E-09 -- -- 6E-09 7E-04 -- -- 7E-04
Ambient Air -- -- 4E-08 4E-08 -- -- 7E-03 7E-03

Total 3E-04 2E+01
Study Area Child Blue Crab Muscle and Hepatopancreas -- 3E-04 -- 3E-04 -- 4E+01 -- 4E+01

Adult/Child Blue Crab Muscle and Hepatopancreas -- 8E-04 -- 8E-04 -- -- -- --
Notes:
-- = not applicable
HI = hazard index
RME = reasonable maximum exposure

Noncancer Hazard Summary
Exposure 

Point Age Class Exposure Media

Cancer Risk Summary



Table 6-33
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Crabber Blue Crab CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Crabber Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer Slope Factor 
(mg/kg-day)-1

Oral LADI 
(mg/kg-day)

Cancer Risk from 
Ingestion Total Cancer Risk

Oral RfD 
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer HQ 
from Ingestion Total Noncancer HQ

Population Age: Adult
Study Area Arsenic, inorganic (III & V) 2.1E-02 mg/kg ww 1.5E+00 1.1E-07 2E-07 2E-07 3.0E-04 7.9E-07 3E-03 3E-03

Cadmium 2.4E-01 mg/kg ww -- 1.3E-06 -- -- 1.0E-03 9.2E-06 9E-03 9E-03
Chromium 6.9E-02 mg/kg ww -- 3.7E-07 -- -- 1.5E+00 2.6E-06 2E-06 2E-06
Copper 1.8E+01 mg/kg ww -- 9.9E-05 -- -- 4.0E-02 6.9E-04 2E-02 2E-02
Mercury 3.3E-02 mg/kg ww -- 1.8E-07 -- -- 3.0E-04 1.2E-06 4E-03 4E-03
Selenium 1.2E+00 mg/kg ww -- 6.2E-06 -- -- 5.0E-03 4.3E-05 9E-03 9E-03
Silver 5.2E-01 mg/kg ww -- 2.8E-06 -- -- 5.0E-03 2.0E-05 4E-03 4E-03
Zinc 4.6E+01 mg/kg ww -- 2.5E-04 -- -- 3.0E-01 1.7E-03 6E-03 6E-03
Methyl mercury 2.5E-02 mg/kg ww -- 1.3E-07 -- -- 1.0E-04 9.3E-07 9E-03 9E-03
Benzo(a)pyrene 7.8E-04 mg/kg ww 7.3E+00 4.2E-09 3E-08 3E-08 -- 2.9E-08 -- --
Dibenzo(a,h)anthracene 9.2E-04 mg/kg ww 7.3E+00 5.0E-09 4E-08 4E-08 -- 3.5E-08 -- --
4,4'-DDD (p,p'-DDD) 1.2E-02 mg/kg ww 2.4E-01 6.6E-08 2E-08 2E-08 -- 4.6E-07 -- --
4,4'-DDE (p,p'-DDE) 2.7E-02 mg/kg ww 3.4E-01 1.4E-07 5E-08 5E-08 -- 1.0E-06 -- --
Dieldrin 7.9E-03 mg/kg ww 1.6E+01 4.3E-08 7E-07 7E-07 5.0E-05 3.0E-07 6E-03 6E-03
Heptachlor epoxide 7.6E-04 mg/kg ww 9.1E+00 4.1E-09 4E-08 4E-08 1.3E-05 2.8E-08 2E-03 2E-03
Hexachlorobenzene 1.3E-03 mg/kg ww 1.6E+00 7.1E-09 1E-08 1E-08 8.0E-04 4.9E-08 6E-05 6E-05
Hexachlorocyclohexane (BHC), alpha- 2.4E-03 mg/kg ww 6.3E+00 1.3E-08 8E-08 8E-08 8.0E-03 8.9E-08 1E-05 1E-05
Hexachlorocyclohexane (BHC), delta- 4.3E-04 mg/kg ww 6.3E+00 2.3E-09 1E-08 1E-08 8.0E-03 1.6E-08 2E-06 2E-06
Mirex 3.4E-04 mg/kg ww 1.8E+01 1.8E-09 3E-08 3E-08 2.0E-04 1.3E-08 6E-05 6E-05
Total Chlordane 4.0E-02 mg/kg ww 3.5E-01 2.2E-07 8E-08 8E-08 5.0E-04 1.5E-06 3E-03 3E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 1.0E-05 mg/kg ww 1.5E+05 5.4E-11 8E-06 8E-06 7.0E-10 3.8E-10 5E-01 5E-01
Total Nondioxin-like PCB Congener 4.8E-01 mg/kg ww 2.0E+00 2.6E-06 5E-06 5E-06 2.0E-05 1.8E-05 9E-01 9E-01
Total PCB Congener TEQ 2005 (Mammal) 2.2E-05 mg/kg ww 1.5E+05 1.2E-10 2E-05 2E-05 7.0E-10 8.4E-10 1E+00 1E+00

Total 3E-05 3E+00
Population Age: Adolescent
Study Area Arsenic, inorganic (III & V) 2.1E-02 mg/kg ww 1.5E+00 4.5E-08 7E-08 7E-08 3.0E-04 8.0E-07 3E-03 3E-03

Cadmium 2.4E-01 mg/kg ww -- 5.3E-07 -- -- 1.0E-03 9.2E-06 9E-03 9E-03
Chromium 6.9E-02 mg/kg ww -- 1.5E-07 -- -- 1.5E+00 2.6E-06 2E-06 2E-06
Copper 1.8E+01 mg/kg ww -- 4.0E-05 -- -- 4.0E-02 7.0E-04 2E-02 2E-02
Mercury 3.3E-02 mg/kg ww -- 7.1E-08 -- -- 3.0E-04 1.2E-06 4E-03 4E-03
Selenium 1.2E+00 mg/kg ww -- 2.5E-06 -- -- 5.0E-03 4.4E-05 9E-03 9E-03
Silver 5.2E-01 mg/kg ww -- 1.1E-06 -- -- 5.0E-03 2.0E-05 4E-03 4E-03
Zinc 4.6E+01 mg/kg ww -- 9.9E-05 -- -- 3.0E-01 1.7E-03 6E-03 6E-03
Methyl mercury 2.5E-02 mg/kg ww -- 5.4E-08 -- -- 1.0E-04 9.4E-07 9E-03 9E-03
Benzo(a)pyrene 7.8E-04 mg/kg ww 7.3E+00 5.0E-09 4E-08 4E-08 -- 2.9E-08 -- --
Dibenzo(a,h)anthracene 9.2E-04 mg/kg ww 7.3E+00 6.0E-09 4E-08 4E-08 -- 3.5E-08 -- --
4,4'-DDD (p,p'-DDD) 1.2E-02 mg/kg ww 2.4E-01 2.6E-08 6E-09 6E-09 -- 4.6E-07 -- --
4,4'-DDE (p,p'-DDE) 2.7E-02 mg/kg ww 3.4E-01 5.8E-08 2E-08 2E-08 -- 1.0E-06 -- --
Dieldrin 7.9E-03 mg/kg ww 1.6E+01 1.7E-08 3E-07 3E-07 5.0E-05 3.0E-07 6E-03 6E-03
Heptachlor epoxide 7.6E-04 mg/kg ww 9.1E+00 1.6E-09 1E-08 1E-08 1.3E-05 2.9E-08 2E-03 2E-03
Hexachlorobenzene 1.3E-03 mg/kg ww 1.6E+00 2.8E-09 5E-09 5E-09 8.0E-04 5.0E-08 6E-05 6E-05

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-33
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Crabber Blue Crab CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Crabber Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer Slope Factor 
(mg/kg-day)-1

Oral LADI 
(mg/kg-day)

Cancer Risk from 
Ingestion Total Cancer Risk

Oral RfD 
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer HQ 
from Ingestion Total Noncancer HQ

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Study Area Hexachlorocyclohexane (BHC), alpha- 2.4E-03 mg/kg ww 6.3E+00 5.1E-09 3E-08 3E-08 8.0E-03 8.9E-08 1E-05 1E-05
Hexachlorocyclohexane (BHC), delta- 4.3E-04 mg/kg ww 6.3E+00 9.3E-10 6E-09 6E-09 8.0E-03 1.6E-08 2E-06 2E-06
Mirex 3.4E-04 mg/kg ww 1.8E+01 7.3E-10 1E-08 1E-08 2.0E-04 1.3E-08 6E-05 6E-05
Total Chlordane 4.0E-02 mg/kg ww 3.5E-01 8.7E-08 3E-08 3E-08 5.0E-04 1.5E-06 3E-03 3E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 1.0E-05 mg/kg ww 1.5E+05 2.2E-11 3E-06 3E-06 7.0E-10 3.8E-10 5E-01 5E-01
Total Nondioxin-like PCB Congener 4.8E-01 mg/kg ww 2.0E+00 1.0E-06 2E-06 2E-06 2.0E-05 1.8E-05 9E-01 9E-01
Total PCB Congener TEQ 2005 (Mammal) 2.2E-05 mg/kg ww 1.5E+05 4.8E-11 7E-06 7E-06 7.0E-10 8.4E-10 1E+00 1E+00

Total 1E-05 3E+00
Population Age: Child
Study Area Arsenic, inorganic (III & V) 2.1E-02 mg/kg ww 1.5E+00 4.0E-08 6E-08 6E-08 3.0E-04 1.4E-06 5E-03 5E-03

Cadmium 2.4E-01 mg/kg ww -- 4.6E-07 -- -- 1.0E-03 1.6E-05 2E-02 2E-02
Chromium 6.9E-02 mg/kg ww -- 1.3E-07 -- -- 1.5E+00 4.6E-06 3E-06 3E-06
Copper 1.8E+01 mg/kg ww -- 3.5E-05 -- -- 4.0E-02 1.2E-03 3E-02 3E-02
Mercury 3.3E-02 mg/kg ww -- 6.2E-08 -- -- 3.0E-04 2.2E-06 7E-03 7E-03
Selenium 1.2E+00 mg/kg ww -- 2.2E-06 -- -- 5.0E-03 7.7E-05 2E-02 2E-02
Silver 5.2E-01 mg/kg ww -- 1.0E-06 -- -- 5.0E-03 3.5E-05 7E-03 7E-03
Zinc 4.6E+01 mg/kg ww -- 8.7E-05 -- -- 3.0E-01 3.1E-03 1E-02 1E-02
Methyl mercury 2.5E-02 mg/kg ww -- 4.7E-08 -- -- 1.0E-04 1.7E-06 2E-02 2E-02
Benzo(a)pyrene 7.8E-04 mg/kg ww 7.3E+00 1.5E-08 1E-07 1E-07 -- 5.2E-08 -- --
Dibenzo(a,h)anthracene 9.2E-04 mg/kg ww 7.3E+00 1.8E-08 1E-07 1E-07 -- 6.2E-08 -- --
4,4'-DDD (p,p'-DDD) 1.2E-02 mg/kg ww 2.4E-01 2.3E-08 6E-09 6E-09 -- 8.2E-07 -- --
4,4'-DDE (p,p'-DDE) 2.7E-02 mg/kg ww 3.4E-01 5.1E-08 2E-08 2E-08 -- 1.8E-06 -- --
Dieldrin 7.9E-03 mg/kg ww 1.6E+01 1.5E-08 2E-07 2E-07 5.0E-05 5.3E-07 1E-02 1E-02
Heptachlor epoxide 7.6E-04 mg/kg ww 9.1E+00 1.4E-09 1E-08 1E-08 1.3E-05 5.0E-08 4E-03 4E-03
Hexachlorobenzene 1.3E-03 mg/kg ww 1.6E+00 2.5E-09 4E-09 4E-09 8.0E-04 8.8E-08 1E-04 1E-04
Hexachlorocyclohexane (BHC), alpha- 2.4E-03 mg/kg ww 6.3E+00 4.5E-09 3E-08 3E-08 8.0E-03 1.6E-07 2E-05 2E-05
Hexachlorocyclohexane (BHC), delta- 4.3E-04 mg/kg ww 6.3E+00 8.2E-10 5E-09 5E-09 8.0E-03 2.9E-08 4E-06 4E-06
Mirex 3.4E-04 mg/kg ww 1.8E+01 6.5E-10 1E-08 1E-08 2.0E-04 2.3E-08 1E-04 1E-04
Total Chlordane 4.0E-02 mg/kg ww 3.5E-01 7.7E-08 3E-08 3E-08 5.0E-04 2.7E-06 5E-03 5E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 1.0E-05 mg/kg ww 1.5E+05 1.9E-11 3E-06 3E-06 7.0E-10 6.7E-10 1E+00 1E+00
Total Nondioxin-like PCB Congener 4.8E-01 mg/kg ww 2.0E+00 9.1E-07 2E-06 2E-06 2.0E-05 3.2E-05 2E+00 2E+00
Total PCB Congener TEQ 2005 (Mammal) 2.2E-05 mg/kg ww 1.5E+05 4.3E-11 6E-06 6E-06 7.0E-10 1.5E-09 2E+00 2E+00

Total 1E-05 5E+00
Notes:
-- = not applicable mg/kg ww = milligram per kilogram wet weight
CDI = chronic daily intake PCB = polychlorinated biphenyl
CTE = central tendency exposure RfD = reference dose
DDD = dichlorodiphenyldichloroethane TEQ = toxic equivalence quotient
DDE = dichlorodiphenyldichloroethylene
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day



Table 6-34
Calculation of Cancer Risks – Combined Adult/Child Recreational Crabber Blue Crab CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units
Study Area Arsenic, inorganic (III & V) 2.1E-02 mg/kg ww 2E-07 6E-08 2E-07

Cadmium 2.4E-01 mg/kg ww -- -- --
Chromium 6.9E-02 mg/kg ww -- -- --
Copper 1.8E+01 mg/kg ww -- -- --
Mercury 3.3E-02 mg/kg ww -- -- --
Selenium 1.2E+00 mg/kg ww -- -- --
Silver 5.2E-01 mg/kg ww -- -- --
Zinc 4.6E+01 mg/kg ww -- -- --
Methyl mercury 2.5E-02 mg/kg ww -- -- --
Benzo(a)pyrene 7.8E-04 mg/kg ww 3E-08 1E-07 1E-07
Dibenzo(a,h)anthracene 9.2E-04 mg/kg ww 4E-08 1E-07 2E-07
4,4'-DDD (p,p'-DDD) 1.2E-02 mg/kg ww 2E-08 6E-09 2E-08
4,4'-DDE (p,p'-DDE) 2.7E-02 mg/kg ww 5E-08 2E-08 7E-08
Dieldrin 7.9E-03 mg/kg ww 7E-07 2E-07 9E-07
Heptachlor epoxide 7.6E-04 mg/kg ww 4E-08 1E-08 5E-08
Hexachlorobenzene 1.3E-03 mg/kg ww 1E-08 4E-09 2E-08
Hexachlorocyclohexane (BHC), alpha- 2.4E-03 mg/kg ww 8E-08 3E-08 1E-07
Hexachlorocyclohexane (BHC), delta- 4.3E-04 mg/kg ww 1E-08 5E-09 2E-08
Mirex 3.4E-04 mg/kg ww 3E-08 1E-08 4E-08
Total Chlordane 4.0E-02 mg/kg ww 8E-08 3E-08 1E-07
Total Dioxin/Furan TEQ 2005 (Mammal) 1.0E-05 mg/kg ww 8E-06 3E-06 1E-05
Total Nondioxin-like PCB Congener 4.8E-01 mg/kg ww 5E-06 2E-06 7E-06
Total PCB Congener TEQ 2005 (Mammal) 2.2E-05 mg/kg ww 2E-05 6E-06 2E-05

Total 4E-05
Notes:
-- = not applicable EPC = exposure point concentration
CTE = central tendency exposure mg/kg ww = milligram per kilogram wet weight
DDD = dichlorodiphenyldichloroethane PCB = polychlorinated biphenyl
DDE = dichlorodiphenyldichloroethylene TEQ = toxic equivalence quotient

Adult Total 
Cancer Risk

Child Total 
Cancer Risk

Combined Adult and 
Child Cancer RiskExposure Point Contaminant of Potential Concern

EPC



Table 6-35
Noncancer Hazard Summary by Target Organ – Recreational Crabber Blue Crab CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Crabber – Blue Crab Muscle and Hepatopancreas

Reproduction Dermal Blood Kidney Whole Body CNS; Developmental Immune System Liver 
Study Area Adult Arsenic, inorganic (III & V) Dermal, blood -- 3E-03 3E-03 -- -- -- -- --

Cadmium Kidney -- -- -- 9E-03 -- -- -- --
Mercury Immune system -- -- -- -- -- -- 4E-03 --
Selenium Whole body -- -- -- -- 9E-03 -- -- --
Silver Dermal -- 4E-03 -- -- -- -- -- --
Zinc Blood -- -- 6E-03 -- -- -- -- --
Methyl mercury CNS, development -- -- -- -- -- 9E-03 -- --
Dieldrin Liver -- -- -- -- -- -- -- 6E-03
Heptachlor epoxide Liver -- -- -- -- -- -- -- 2E-03
Hexachlorobenzene Liver -- -- -- -- -- -- -- 6E-05
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 1E-05
Hexachlorocyclohexane (BHC), delta- Liver -- -- -- -- -- -- -- 2E-06
Mirex Liver -- -- -- -- -- -- -- 6E-05
Total Chlordane Liver -- -- -- -- -- -- -- 3E-03
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 5E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 9E-01 -- -- -- -- 9E-01 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 1E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 2E+00 9E-01 8E-03 9E-03 9E-03 9E-03 9E-01 1E-02
Study Area Adolescent Arsenic, inorganic (III & V) Dermal, blood -- 3E-03 3E-03 -- -- -- -- --

Cadmium Kidney -- -- -- 9E-03 -- -- -- --
Mercury Immune system -- -- -- -- -- -- 4E-03 --
Selenium Whole body -- -- -- -- 9E-03 -- -- --
Silver Dermal -- 4E-03 -- -- -- -- -- --
Zinc Blood -- -- 6E-03 -- -- -- -- --
Methyl mercury CNS, development -- -- -- -- -- 9E-03 -- --
Dieldrin Liver -- -- -- -- -- -- -- 6E-03
Heptachlor epoxide Liver -- -- -- -- -- -- -- 2E-03
Hexachlorobenzene Liver -- -- -- -- -- -- -- 6E-05
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 1E-05
Hexachlorocyclohexane (BHC), delta- Liver -- -- -- -- -- -- -- 2E-06
Mirex Liver -- -- -- -- -- -- -- 6E-05
Total Chlordane Liver -- -- -- -- -- -- -- 3E-03
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 5E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 9E-01 -- -- -- -- 9E-01 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 1E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 2E+00 9E-01 8E-03 9E-03 9E-03 9E-03 9E-01 1E-02
Study Area Child Arsenic, inorganic (III & V) Dermal, blood -- 5E-03 5E-03 -- -- -- -- --

Cadmium Kidney -- -- -- 2E-02 -- -- -- --
Mercury Immune system -- -- -- -- -- -- 7E-03 --
Selenium Whole body -- -- -- -- 2E-02 -- -- --
Silver Dermal -- 7E-03 -- -- -- -- -- --
Zinc Blood -- -- 1E-02 -- -- -- -- --

Exposure 
Point Age Class Contaminant of Potential Concern

Target Organ Hazard Quotients
Primary Target Organ



Table 6-35
Noncancer Hazard Summary by Target Organ – Recreational Crabber Blue Crab CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Crabber – Blue Crab Muscle and Hepatopancreas

Reproduction Dermal Blood Kidney Whole Body CNS; Developmental Immune System Liver 
Exposure 

Point Age Class Contaminant of Potential Concern
Target Organ Hazard Quotients

Primary Target Organ
Study Area Child Methyl mercury CNS, development -- -- -- -- -- 2E-02 -- --

Dieldrin Liver -- -- -- -- -- -- -- 1E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 4E-03
Hexachlorobenzene Liver -- -- -- -- -- -- -- 1E-04
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 2E-05
Hexachlorocyclohexane (BHC), delta- Liver -- -- -- -- -- -- -- 4E-06
Mirex Liver -- -- -- -- -- -- -- 1E-04
Total Chlordane Liver -- -- -- -- -- -- -- 5E-03
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 1E+00 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 2E+00 -- -- -- -- 2E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 2E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 3E+00 2E+00 1E-02 2E-02 2E-02 2E-02 2E+00 2E-02
Notes:
-- = not applicable
CNS = central nervous system
CTE = central tendency exposure
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient



Table 6-36
Cumulative Cancer Risks and Noncancer Hazards – Recreational Crabber Blue Crab CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Crabber – Blue Crab Muscle and Hepatopancreas

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation Total Cancer Risk

Noncancer HI from 
Dermal Contact

Noncancer HI 
from Ingestion

Noncancer HI 
from Inhalation Total Noncancer HI

Study Area Adult Blue Crab Muscle and Hepatopancreas -- 3E-05 -- 3E-05 -- 3E+00 -- 3E+00
Surface Water 1E-09 -- -- 1E-09 2E-04 -- -- 2E-04
Ambient Air -- -- 6E-09 6E-09 -- -- 6E-04 6E-04

Total 3E-05 3E+00
Study Area Adolescent Blue Crab Muscle and Hepatopancreas -- 1E-05 -- 1E-05 -- 3E+00 -- 3E+00

Surface Water 6E-10 -- -- 6E-10 2E-04 -- -- 2E-04
Ambient Air -- -- 2E-09 2E-09 -- -- 5E-04 5E-04

Total 1E-05 3E+00
Study Area Child Blue Crab Muscle and Hepatopancreas -- 1E-05 -- 1E-05 -- 5E+00 -- 5E+00

Adult/Child Blue Crab Muscle and Hepatopancreas -- 4E-05 -- 4E-05 -- -- -- --
Notes:
-- = not applicable
CTE = central tendency exposure
HI = hazard index

Noncancer Hazard Summary
Exposure 

Point Age Class Exposure Media

Cancer Risk Summary



Table 6-37
Comparison of Cancer Risks and Noncancer Hazards Between

Study Area and Reference Area Recreational Angler/Crabber RME Scenarios

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler/Crabber

Total Cancer Risk Total Noncancer HI Total Cancer Risk Total Noncancer HI
Adult 2E-04 1E+01 7E-05 4E+00

Adolescent 1E-04 1E+01 4E-05 4E+00
Child 1E-04 2E+01 4E-05 8E+00

Adult/Child 3E-04 -- 1E-04
Adult 2E-04 1E+01 1E-04 6E+00

Adolescent 1E-04 1E+01 7E-05 6E+00
Child 1E-04 2E+01 7E-05 1E+01

Adult/Child 3E-04 -- 2E-04
Adult 5E-04 2E+01 1E-04 7E+00

Adolescent 3E-04 2E+01 9E-05 7E+00
Child 3E-04 4E+01 8E-05 1E+01

Adult/Child 8E-04 -- 2E-04 --
Notes:

-- = not applicable
HI = hazard index
RME = reasonable maximum exposure
USEPA = U.S. Environmental Protection Agency

Bold text indicates risk above USEPA acceptable risk range of 10-6 to 10-4 or HI greater than 1.

Striped Bass Fillet

White Perch Fillet

Blue Crab Muscle and 
Hepatopancreas

Study Area Reference Area 
Exposure Medium Age Class



Table 6-38
Tissue Study Area and Reference Area Statistical Evaluation Gehan Test Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Tissue Type Contaminant of Potential Concern p-Value No. of Study Area Samples No. of Reference Area Samples Median Study Area Median Reference Area Conclusion
Selenium <0.001 10 20 0.738 0.543 Median of Site > Median Background
Total dioxins/furans TEQ 2005 (Mammal) 0.330 10 20 0.606 0.492 Median of Site Not Greater Median Background
Methyl mercury 0.189 10 20 126.000 82.800 Median of Site Not Greater Median Background
Total non-dioxin-like PCB congeners <0.001 10 20 312452.490 88931.860 Median of Site > Median Background
Total PCB congener TEQ 2005 (Mammal) 0.004 10 20 3.321 1.675 Median of Site > Median Background
4,4'-DDE (p,p'-DDE) 0.039 10 20 19.350 14.200 Median of Site > Median Background
4,4'-DDD (p,p'-DDD) <0.001 10 20 10.385 3.850 Median of Site > Median Background
Dieldrin 0.386 10 20 5.160 4.425 Median of Site Not Greater Median Background
Hexachlorobenzene 0.076 10 20 7.455 0.773 Interpret Results with Caution
Hexachlorocyclohexane (BHC), alpha- 0.082 10 20 3.735 0.378 Interpret Results with Caution
Total chlordane <0.001 10 20 36.892 15.735 Median of Site > Median Background
Chromium 0.211 10 20 0.027 0.019 Median of Site Not Greater Median Background
Benzo(a)Pyrene NA 10 20 7.670 7.615 No test possible
Dibenzo(a,h)anthracene 0.500 10 20 7.430 7.670 Interpret Results with Caution
Arsenic, inorganic (III & V) 0.518 7 5 0.009 0.009 Interpret Results with Caution
Nickel 0.163 7 5 2.630 1.190 Median of Site Not Greater Median Background
Selenium 0.488 7 5 0.782 0.788 Median of Site Not Greater Median Background
Total dioxins/furans TEQ 2005 (Mammal) 0.173 7 5 1.133 0.632 Median of Site Not Greater Median Background
Methyl mercury 1.000 7 5 30.200 81.400 Median of Site Not Greater Median Background
Total non-dioxin-like PCB congeners 0.036 7 5 314457.700 138991.900 Median of Site > Median Background
Total PCB congener TEQ 2005 (Mammal) 0.175 7 5 5.136 3.277 Median of Site Not Greater Median Background
Dieldrin 0.075 7 5 6.370 3.720 Median of Site Not Greater Median Background
Heptachlor epoxide 0.141 7 5 4.580 2.530 Interpret Results with Caution
Total chlordane 0.220 7 5 15.050 13.370 Median of Site Not Greater Median Background
Chromium 0.218 7 5 5.426 5.202 Median of Site Not Greater Median Background
Arsenic, inorganic (III & V) 0.109 10 20 0.019 0.016 Median of Site Not Greater Median Background
Cadmium <0.001 10 20 0.255 0.068 Median of Site > Median Background
Copper 0.014 10 20 17.438 14.164 Median of Site > Median Background
Selenium 0.003 10 20 1.180 0.775 Median of Site > Median Background
Silver 0.073 10 20 0.374 0.294 Median of Site Not Greater Median Background
Zinc 0.093 10 20 45.607 42.168 Median of Site Not Greater Median Background
Total dioxins/furans TEQ 2005 (Mammal) 0.008 10 20 6.837 1.660 Median of Site > Median Background
Methyl mercury 0.971 10 20 22.072 28.697 Median of Site Not Greater Median Background
Total non-dioxin-like PCB congeners <0.001 10 20 472706.130 69920.320 Median of Site > Median Background
Total PCB congener TEQ 2005 (Mammal) <0.001 10 20 21.678 3.603 Median of Site > Median Background
Benzo(a)pyrene 0.073 10 20 0.804 1.147 Interpret Results with Caution
Dibenzo(a,h)anthracene 0.299 10 20 0.704 0.674 Interpret Results with Caution
4,4'-DDE (p,p'-DDE) <0.001 10 20 26.690 9.988 Median of Site > Median Background
4,4'-DDD (p,p'-DDD) <0.001 10 20 11.707 2.793 Median of Site > Median Background
Dieldrin 0.003 10 20 7.921 4.362 Median of Site > Median Background
Heptachlor epoxide 0.992 10 20 0.782 0.836 Interpret Results with Caution
Hexachlorobenzene 0.006 10 20 0.883 0.786 Interpret Results with Caution
Hexachlorocyclohexane (BHC), alpha- 0.846 10 20 0.394 0.397 Interpret Results with Caution
Hexachlorocyclohexane (BHC), delta- -- 10 20 0.390 0.396 No Test Possible
Chromium <0.001 10 20 0.069 0.051 Median of Site > Median Background
Mirex 0.842 10 20 0.321 0.396 Interpret Results with Caution
Total chlordane1 <0.001 10 20 129.278 78.765 Median of Site > Median Background

Notes: 
1 = No detections in muscle tissue; statistical analysis conducted on hepatopancreas tissue only.
DDD = dichlorodiphenyldichloroethane PCB = polychlorinated biphenyl
DDE = dichlorodiphenyldichloroethylene TEQ = toxic equivalence quotient

Striped Bass Fillet

White Perch Fillet

Blue Crab Muscle and 
Hepatopancreas



Table 6-39
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Shoreline Recreational User Ambient Air RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Ambient Air
Receptor Population: Shoreline Recreational User Exposure Medium: Ambient Air
Population Age: Adult/Adolescent/Child Exposure Route: Inhalation

Values Units

Inhalation Unit Risk 
(µg/m3)-1

Exposure Concentration 
(µg/m3)

Cancer Risk from 
Inhalation RfC (µg/m3)

Exposure Concentration 
(µg/m3)

Noncancer HQ from 
Inhalation

Population Age: Adult
Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 1.5E-03 -- 7.0E+00 5.2E-03 7E-04

Benzene 3.1E-01 µg/m3 7.8E-06 9.7E-04 8E-09 3.0E+01 3.4E-03 1E-04
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 1.5E-03 9E-09 1.0E+02 5.4E-03 5E-05
Chloroform 3.6E-01 µg/m3 2.3E-05 1.1E-03 3E-08 9.8E+01 3.9E-03 4E-05
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 1.4E-03 3E-09 1.0E+03 4.8E-03 5E-06
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 7.5E-02 2E-08 4.0E+01 2.6E-01 7E-03
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 7.6E-04 3E-09 2.0E+00 2.7E-03 1E-03
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 3.2E-05 2E-08 -- 1.1E-04 --

Total 9E-08 9E-03

Population Age: Adolescent
Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 7.3E-04 -- 7.0E+00 4.3E-03 6E-04

Benzene 3.1E-01 µg/m3 7.8E-06 4.7E-04 4E-09 3.0E+01 2.8E-03 9E-05
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 7.5E-04 5E-09 1.0E+02 4.4E-03 4E-05
Chloroform 3.6E-01 µg/m3 2.3E-05 5.5E-04 1E-08 9.8E+01 3.2E-03 3E-05
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 6.6E-04 2E-09 1.0E+03 3.9E-03 4E-06
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 3.6E-02 9E-09 4.0E+01 2.1E-01 5E-03
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 9.9E-04 4E-09 2.0E+00 2.2E-03 1E-03
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 1.6E-05 9E-09 -- 9.1E-05 --

Total 4E-08 7E-03
Population Age: Child

Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 3.4E-04 -- 7.0E+00 4.0E-03 6E-04
Benzene 3.1E-01 µg/m3 7.8E-06 2.2E-04 2E-09 3.0E+01 2.6E-03 9E-05
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 3.5E-04 2E-09 1.0E+02 4.1E-03 4E-05
Chloroform 3.6E-01 µg/m3 2.3E-05 2.6E-04 6E-09 9.8E+01 3.0E-03 3E-05
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 3.1E-04 8E-10 1.0E+03 3.6E-03 4E-06
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 1.7E-02 4E-09 4.0E+01 2.0E-01 5E-03
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 9.2E-04 4E-09 2.0E+00 2.0E-03 1E-03
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 7.3E-06 4E-09 -- 8.5E-05 --

Total 2E-08 7E-03
Notes:
µg/m3 = microgram per meter cubed
EPC = exposure point concentration
HQ = hazard quotient
RfC = reference concentration
RME = reasonable maximum exposure

Exposure Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-40
Calculation of Cancer Risks – Combined Adult/Child Shoreline Recreational User Ambient Air RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Ambient Air
Receptor Population: Shoreline Recreational User Exposure Medium: Ambient Air
Population Age: Combined Adult/Child Exposure Route: Inhalation

Values Units
Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- -- --

Benzene 3.1E-01 µg/m3 8E-09 2E-09 9E-09
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 9E-09 2E-09 1E-08
Chloroform 3.6E-01 µg/m3 3E-08 6E-09 3E-08
Ethylbenzene 4.3E-01 µg/m3 3E-09 8E-10 4E-09
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2E-08 4E-09 2E-08
Trichloroethene (TCE) 2.4E-01 µg/m3 3E-09 4E-09 7E-09
Aroclor 1242 1.0E-02 µg/m3 2E-08 4E-09 2E-08

Total 1E-07
Notes:
µg/m3 = microgram per meter cubed
EPC = exposure point concentration
RME = reasonable maximum exposure

Combined Adult and 
Child Cancer RiskExposure Point Contaminant of Potential Concern

EPC Adult Total 
Cancer Risk

Child Total 
Cancer Risk



Table 6-41
Calculation of Cancer Risks and Noncancer Hazards – Landside Worker Ambient Air RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Ambient Air
Receptor Population: Landside Worker Exposure Medium: Ambient Air
Population Age: Adult Exposure Route: Inhalation

Values Units

Inhalation Unit Risk 
(µg/m3)-1

Exposure Concentration 
(µg/m3)

Cancer Risk from 
Inhalation RfC (µg/m3)

Exposure Concentration 
(µg/m3)

Noncancer HQ from 
Inhalation

Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 3.9E-02 -- 7.0E+00 1.1E-01 2E-02
Benzene 3.1E-01 µg/m3 7.8E-06 2.5E-02 2E-07 3.0E+01 7.1E-02 2E-03
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 4.0E-02 2E-07 1.0E+02 1.1E-01 1E-03
Chloroform 3.6E-01 µg/m3 2.3E-05 2.9E-02 7E-07 9.8E+01 8.2E-02 8E-04
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 3.5E-02 9E-08 1.0E+03 9.9E-02 1E-04
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 1.9E+00 5E-07 4.0E+01 5.5E+00 1E-01
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 2.0E-02 8E-08 2.0E+00 5.5E-02 3E-02
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 8.3E-04 5E-07 -- 2.3E-03 --

Total 2E-06 2E-01
Notes:
µg/m3 = microgram per meter cubed
EPC = exposure point concentration
HQ = hazard quotient
RfC = reference concentration
RME = reasonable maximum exposure

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-42
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Plank Road Recreational User Surface Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Sediment
Receptor Population: Plank Road Recreational User Exposure Medium: In-water Sediment
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg- day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Study Area Cyanide 1.3E+00 mg/kg -- -- -- 3.3E-08 -- -- -- 6.0E-04 6.0E-04 -- 1.2E-07 -- 2.E-04 2.E-04

Aluminum 1.0E+04 mg/kg -- -- -- 2.7E-04 -- -- -- 1.0E+00 1.0E+00 -- 9.3E-04 -- 9.E-04 9.E-04
Antimony 7.2E+00 mg/kg -- -- -- 1.8E-07 -- -- -- 6.0E-05 4.0E-04 -- 6.4E-07 -- 2.E-03 2.E-03
Arsenic 1.8E+01 mg/kg 1.5E+00 1.5E+00 3.0E-07 2.7E-07 5.E-07 4.E-07 9.E-07 3.0E-04 3.0E-04 1.1E-06 9.6E-07 4.E-03 3.E-03 7.E-03
Cadmium 7.7E+00 mg/kg -- -- 4.3E-09 2.0E-07 -- -- -- 2.5E-05 1.0E-03 1.5E-08 6.9E-07 6.E-04 7.E-04 1.E-03
Chromium 1.0E+02 mg/kg -- -- -- 2.5E-06 -- -- -- 2.0E-02 1.5E+00 -- 8.9E-06 -- 6.E-06 6.E-06
Cobalt 8.8E+00 mg/kg -- -- -- 2.3E-07 -- -- -- 3.0E-04 3.0E-04 -- 7.9E-07 -- 3.E-03 3.E-03
Copper 5.0E+02 mg/kg -- -- -- 1.3E-05 -- -- -- 4.0E-02 4.0E-02 -- 4.5E-05 -- 1.E-03 1.E-03
Manganese 2.2E+02 mg/kg -- -- -- 5.5E-06 -- -- -- 9.6E-04 2.4E-02 -- 1.9E-05 -- 8.E-04 8.E-04
Mercury 1.4E+00 mg/kg -- -- -- 3.5E-08 -- -- -- 2.1E-05 3.0E-04 -- 1.2E-07 -- 4.E-04 4.E-04
Nickel 6.5E+01 mg/kg -- -- -- 1.7E-06 -- -- -- 8.0E-04 2.0E-02 -- 5.8E-06 -- 3.E-04 3.E-04
Selenium 3.5E+00 mg/kg -- -- -- 9.0E-08 -- -- -- 5.0E-03 5.0E-03 -- 3.2E-07 -- 6.E-05 6.E-05
Silver 5.1E+00 mg/kg -- -- -- 1.3E-07 -- -- -- 2.0E-04 5.0E-03 -- 4.5E-07 -- 9.E-05 9.E-05
Thallium 2.4E-01 mg/kg -- -- -- 6.0E-09 -- -- -- 1.0E-05 1.0E-05 -- 2.1E-08 -- 2.E-03 2.E-03
Vanadium 5.3E+01 mg/kg -- -- -- 1.4E-06 -- -- -- 2.3E-04 9.0E-03 -- 4.7E-06 -- 5.E-04 5.E-04
Zinc 9.6E+02 mg/kg -- -- -- 2.4E-05 -- -- -- 3.0E-01 3.0E-01 -- 8.5E-05 -- 3.E-04 3.E-04
1-Methylnaphthalene 3.2E-01 mg/kg 2.9E-02 2.9E-02 2.3E-08 8.2E-09 7.E-10 2.E-10 9.E-10 7.0E-02 7.0E-02 8.2E-08 2.9E-08 1.E-06 4.E-07 2.E-06
2-Methylnaphthalene 7.0E-01 mg/kg -- -- 5.1E-08 1.8E-08 -- -- -- 4.0E-03 4.0E-03 1.8E-07 6.3E-08 4.E-05 2.E-05 6.E-05
Benzo(a)anthracene 5.1E+00 mg/kg 7.3E-01 7.3E-01 3.7E-07 1.3E-07 3.E-07 9.E-08 4.E-07 -- -- 1.3E-06 4.5E-07 -- -- --
Benzo(a)pyrene 7.0E+00 mg/kg 7.3E+00 7.3E+00 5.1E-07 1.8E-07 4.E-06 1.E-06 5.E-06 -- -- 1.8E-06 6.2E-07 -- -- --
Benzo(b)fluoranthene 5.6E+00 mg/kg 7.3E-01 7.3E-01 4.0E-07 1.4E-07 3.E-07 1.E-07 4.E-07 -- -- 1.4E-06 5.0E-07 -- -- --
Benzo(j,k)fluoranthene 5.1E+00 mg/kg 7.3E-02 7.3E-02 3.7E-07 1.3E-07 3.E-08 9.E-09 4.E-08 -- -- 1.3E-06 4.5E-07 -- -- --
Biphenyl (1,1'-Biphenyl) 1.5E-01 mg/kg 8.0E-03 8.0E-03 8.6E-09 3.9E-09 7.E-11 3.E-11 1.E-10 5.0E-01 5.0E-01 3.0E-08 1.4E-08 6.E-08 3.E-08 9.E-08
Chrysene 5.7E+00 mg/kg 7.3E-03 7.3E-03 4.1E-07 1.4E-07 3.E-09 1.E-09 4.E-09 -- -- 1.4E-06 5.1E-07 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 1.4E+00 mg/kg 7.3E+00 7.3E+00 9.9E-08 3.5E-08 7.E-07 3.E-07 1.E-06 -- -- 3.5E-07 1.2E-07 -- -- --
Dibenzofuran 2.0E-01 mg/kg -- -- 3.3E-09 5.0E-09 -- -- -- 1.0E-03 1.0E-03 1.1E-08 1.7E-08 1.E-05 2.E-05 3.E-05
Indeno(1,2,3-c,d)pyrene 4.1E+00 mg/kg 7.3E-01 7.3E-01 3.0E-07 1.0E-07 2.E-07 8.E-08 3.E-07 -- -- 1.0E-06 3.7E-07 -- -- --
Naphthalene 1.5E+00 mg/kg -- -- 1.1E-07 3.9E-08 -- -- -- 2.0E-02 2.0E-02 3.9E-07 1.4E-07 2.E-05 7.E-06 3.E-05
Phenanthrene 4.1E+00 mg/kg -- -- 3.0E-07 1.1E-07 -- -- -- 3.0E-02 3.0E-02 1.1E-06 3.7E-07 4.E-05 1.E-05 5.E-05
bis(2-Ethylhexyl)phthalate 2.5E+01 mg/kg 1.4E-02 1.4E-02 1.4E-06 6.4E-07 2.E-08 9.E-09 3.E-08 2.0E-02 2.0E-02 4.9E-06 2.2E-06 2.E-04 1.E-04 4.E-04
Aldrin 5.7E-03 mg/kg 1.7E+01 1.7E+01 3.2E-10 1.5E-10 5.E-09 2.E-09 8.E-09 3.0E-05 3.0E-05 1.1E-09 5.1E-10 4.E-05 2.E-05 5.E-05
Dieldrin 2.8E-02 mg/kg 1.6E+01 1.6E+01 1.6E-09 7.1E-10 3.E-08 1.E-08 4.E-08 5.0E-05 5.0E-05 5.5E-09 2.5E-09 1.E-04 5.E-05 2.E-04
Heptachlor 5.6E-03 mg/kg 4.5E+00 4.5E+00 3.1E-10 1.4E-10 1.E-09 6.E-10 2.E-09 5.0E-04 5.0E-04 1.1E-09 5.0E-10 2.E-06 1.E-06 3.E-06
Heptachlor epoxide 7.3E-03 mg/kg 9.1E+00 9.1E+00 4.1E-10 1.9E-10 4.E-09 2.E-09 5.E-09 1.3E-05 1.3E-05 1.4E-09 6.5E-10 1.E-04 5.E-05 2.E-04
Hexachlorocyclohexane (BHC), delta- 2.5E-04 mg/kg 6.3E+00 6.3E+00 1.4E-11 6.3E-12 9.E-11 4.E-11 1.E-10 8.0E-03 8.0E-03 4.9E-11 2.2E-11 6.E-09 3.E-09 9.E-09
Total Chlordane 2.5E-01 mg/kg 3.5E-01 3.5E-01 5.5E-09 6.3E-09 2.E-09 2.E-09 4.E-09 5.0E-04 5.0E-04 1.9E-08 2.2E-08 4.E-05 4.E-05 8.E-05
Total Dioxin/Furan TEQ 2005 (Mammal) 1.3E-04 mg/kg 1.5E+05 1.5E+05 2.2E-12 3.4E-12 3.E-07 5.E-07 8.E-07 7.0E-10 7.0E-10 7.8E-12 1.2E-11 1.E-02 2.E-02 3.E-02
Total Nondioxin-like PCB Congener 4.6E+00 mg/kg 2.0E+00 2.0E+00 3.6E-07 1.2E-07 7.E-07 2.E-07 1.E-06 2.0E-05 2.0E-05 1.3E-06 4.1E-07 6.E-02 2.E-02 8.E-02
Total PCB Congener TEQ 2005 (Mammal) 9.0E-05 mg/kg 1.5E+05 1.5E+05 7.0E-12 2.3E-12 1.E-06 3.E-07 1.E-06 7.0E-10 7.0E-10 2.5E-11 8.0E-12 4.E-02 1.E-02 5.E-02

Total 1E-05 2E-01

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-42
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Plank Road Recreational User Surface Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Sediment
Receptor Population: Plank Road Recreational User Exposure Medium: In-water Sediment
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg- day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Population Age: Adolescent
Study Area Cyanide 1.3E+00 mg/kg -- -- -- 3.0E-08 -- -- -- 6.0E-04 6.0E-04 -- 1.7E-07 -- 3.E-04 3.E-04

Aluminum 1.0E+04 mg/kg -- -- -- 2.4E-04 -- -- -- 1.0E+00 1.0E+00 -- 1.4E-03 -- 1.E-03 1.E-03
Antimony 7.2E+00 mg/kg -- -- -- 1.7E-07 -- -- -- 6.0E-05 4.0E-04 -- 9.7E-07 -- 2.E-03 2.E-03
Arsenic 1.8E+01 mg/kg 1.5E+00 1.5E+00 1.9E-07 2.5E-07 3.E-07 4.E-07 7.E-07 3.0E-04 3.0E-04 1.1E-06 1.4E-06 4.E-03 5.E-03 9.E-03
Cadmium 7.7E+00 mg/kg -- -- 2.7E-09 1.8E-07 -- -- -- 2.5E-05 1.0E-03 1.6E-08 1.0E-06 6.E-04 1.E-03 2.E-03
Chromium 1.0E+02 mg/kg -- -- -- 2.3E-06 -- -- -- 2.0E-02 1.5E+00 -- 1.3E-05 -- 9.E-06 9.E-06
Cobalt 8.8E+00 mg/kg -- -- -- 2.0E-07 -- -- -- 3.0E-04 3.0E-04 -- 1.2E-06 -- 4.E-03 4.E-03
Copper 5.0E+02 mg/kg -- -- -- 1.2E-05 -- -- -- 4.0E-02 4.0E-02 -- 6.8E-05 -- 2.E-03 2.E-03
Manganese 2.2E+02 mg/kg -- -- -- 5.0E-06 -- -- -- 9.6E-04 2.4E-02 -- 2.9E-05 -- 1.E-03 1.E-03
Mercury 1.4E+00 mg/kg -- -- -- 3.2E-08 -- -- -- 2.1E-05 3.0E-04 -- 1.9E-07 -- 6.E-04 6.E-04
Nickel 6.5E+01 mg/kg -- -- -- 1.5E-06 -- -- -- 8.0E-04 2.0E-02 -- 8.8E-06 -- 4.E-04 4.E-04
Selenium 3.5E+00 mg/kg -- -- -- 8.2E-08 -- -- -- 5.0E-03 5.0E-03 -- 4.8E-07 -- 1.E-04 1.E-04
Silver 5.1E+00 mg/kg -- -- -- 1.2E-07 -- -- -- 2.0E-04 5.0E-03 -- 6.9E-07 -- 1.E-04 1.E-04
Thallium 2.4E-01 mg/kg -- -- -- 5.5E-09 -- -- -- 1.0E-05 1.0E-05 -- 3.2E-08 -- 3.E-03 3.E-03
Vanadium 5.3E+01 mg/kg -- -- -- 1.2E-06 -- -- -- 2.3E-04 9.0E-03 -- 7.2E-06 -- 8.E-04 8.E-04
Zinc 9.6E+02 mg/kg -- -- -- 2.2E-05 -- -- -- 3.0E-01 3.0E-01 -- 1.3E-04 -- 4.E-04 4.E-04
1-Methylnaphthalene 3.2E-01 mg/kg 2.9E-02 2.9E-02 1.5E-08 7.4E-09 4.E-10 2.E-10 6.E-10 7.0E-02 7.0E-02 8.6E-08 4.3E-08 1.E-06 6.E-07 2.E-06
2-Methylnaphthalene 7.0E-01 mg/kg -- -- 3.2E-08 1.6E-08 -- -- -- 4.0E-03 4.0E-03 1.9E-07 9.4E-08 5.E-05 2.E-05 7.E-05
Benzo(a)anthracene 5.1E+00 mg/kg 7.3E-01 7.3E-01 6.2E-07 3.1E-07 5.E-07 2.E-07 7.E-07 -- -- 1.4E-06 6.8E-07 -- -- --
Benzo(a)pyrene 7.0E+00 mg/kg 7.3E+00 7.3E+00 8.6E-07 4.3E-07 6.E-06 3.E-06 9.E-06 -- -- 1.9E-06 9.4E-07 -- -- --
Benzo(b)fluoranthene 5.6E+00 mg/kg 7.3E-01 7.3E-01 6.8E-07 3.4E-07 5.E-07 2.E-07 7.E-07 -- -- 1.5E-06 7.5E-07 -- -- --
Benzo(j,k)fluoranthene 5.1E+00 mg/kg 7.3E-02 7.3E-02 6.2E-07 3.1E-07 5.E-08 2.E-08 7.E-08 -- -- 1.4E-06 6.8E-07 -- -- --
Biphenyl (1,1'-Biphenyl) 1.5E-01 mg/kg 8.0E-03 8.0E-03 5.4E-09 3.5E-09 4.E-11 3.E-11 7.E-11 5.0E-01 5.0E-01 3.2E-08 2.1E-08 6.E-08 4.E-08 1.E-07
Chrysene 5.7E+00 mg/kg 7.3E-03 7.3E-03 7.0E-07 3.5E-07 5.E-09 3.E-09 8.E-09 -- -- 1.5E-06 7.6E-07 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 1.4E+00 mg/kg 7.3E+00 7.3E+00 1.7E-07 8.4E-08 1.E-06 6.E-07 2.E-06 -- -- 3.7E-07 1.8E-07 -- -- --
Dibenzofuran 2.0E-01 mg/kg -- -- 2.1E-09 4.5E-09 -- -- -- 1.0E-03 1.0E-03 1.2E-08 2.6E-08 1.E-05 3.E-05 4.E-05
Indeno(1,2,3-c,d)pyrene 4.1E+00 mg/kg 7.3E-01 7.3E-01 5.1E-07 2.5E-07 4.E-07 2.E-07 6.E-07 -- -- 1.1E-06 5.5E-07 -- -- --
Naphthalene 1.5E+00 mg/kg -- -- 7.1E-08 3.6E-08 -- -- -- 2.0E-02 2.0E-02 4.2E-07 2.1E-07 2.E-05 1.E-05 3.E-05
Phenanthrene 4.1E+00 mg/kg -- -- 1.9E-07 9.5E-08 -- -- -- 3.0E-02 3.0E-02 1.1E-06 5.6E-07 4.E-05 2.E-05 6.E-05
bis(2-Ethylhexyl)phthalate 2.5E+01 mg/kg 1.4E-02 1.4E-02 8.9E-07 5.8E-07 1.E-08 8.E-09 2.E-08 2.0E-02 2.0E-02 5.2E-06 3.4E-06 3.E-04 2.E-04 4.E-04
Aldrin 5.7E-03 mg/kg 1.7E+01 1.7E+01 2.0E-10 1.3E-10 3.E-09 2.E-09 6.E-09 3.0E-05 3.0E-05 1.2E-09 7.7E-10 4.E-05 3.E-05 7.E-05
Dieldrin 2.8E-02 mg/kg 1.6E+01 1.6E+01 9.9E-10 6.4E-10 2.E-08 1.E-08 3.E-08 5.0E-05 5.0E-05 5.8E-09 3.8E-09 1.E-04 8.E-05 2.E-04
Heptachlor 5.6E-03 mg/kg 4.5E+00 4.5E+00 2.0E-10 1.3E-10 9.E-10 6.E-10 1.E-09 5.0E-04 5.0E-04 1.2E-09 7.5E-10 2.E-06 1.E-06 4.E-06
Heptachlor epoxide 7.3E-03 mg/kg 9.1E+00 9.1E+00 2.6E-10 1.7E-10 2.E-09 2.E-09 4.E-09 1.3E-05 1.3E-05 1.5E-09 9.8E-10 1.E-04 8.E-05 2.E-04
Hexachlorocyclohexane (BHC), delta- 2.5E-04 mg/kg 6.3E+00 6.3E+00 8.8E-12 5.7E-12 6.E-11 4.E-11 9.E-11 8.0E-03 8.0E-03 5.1E-11 3.3E-11 6.E-09 4.E-09 1.E-08



Table 6-42
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Plank Road Recreational User Surface Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Sediment
Receptor Population: Plank Road Recreational User Exposure Medium: In-water Sediment
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg- day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Study Area Total Chlordane 2.5E-01 mg/kg 3.5E-01 3.5E-01 3.5E-09 5.7E-09 1.E-09 2.E-09 3.E-09 5.0E-04 5.0E-04 2.0E-08 3.3E-08 4.E-05 7.E-05 1.E-04
Total Dioxin/Furan TEQ 2005 (Mammal) 1.3E-04 mg/kg 1.5E+05 1.5E+05 1.4E-12 3.1E-12 2.E-07 5.E-07 7.E-07 7.0E-10 7.0E-10 8.2E-12 1.8E-11 1.E-02 3.E-02 4.E-02
Total Nondioxin-like PCB Congener 4.6E+00 mg/kg 2.0E+00 2.0E+00 2.3E-07 1.1E-07 5.E-07 2.E-07 7.E-07 2.0E-05 2.0E-05 1.3E-06 6.2E-07 7.E-02 3.E-02 1.E-01
Total PCB Congener TEQ 2005 (Mammal) 9.0E-05 mg/kg 1.5E+05 1.5E+05 4.5E-12 2.1E-12 7.E-07 3.E-07 1.E-06 7.0E-10 7.0E-10 2.6E-11 1.2E-11 4.E-02 2.E-02 5.E-02

Total 2E-05 2E-01
Notes:
-- = not applicable
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg = milligram per kilogram
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient



Table 6-43
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Plank Road Recreational User Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Surface Water
Receptor Population: Plank Road Recreational User Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer Risk 
from 

Dermal 
Contact

Cancer Risk 
from 

Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Study Area Cyanide 2.8E+00 µg/L -- -- 2.0E-08 -- -- -- -- 6.0E-04 -- 6.8E-08 -- 1.E-04 -- 1.E-04

Antimony 3.4E+00 µg/L -- -- 2.3E-08 -- -- -- -- 6.0E-05 -- 8.1E-08 -- 1.E-03 -- 1.E-03
Arsenic 1.6E+00 µg/L 1.5E+00 -- 1.1E-08 -- 2.E-08 -- 2.E-08 3.0E-04 -- 3.8E-08 -- 1.E-04 -- 1.E-04
Chromium 8.9E-01 µg/L -- -- 6.2E-09 -- -- -- -- 2.0E-02 -- 2.2E-08 -- 1.E-06 -- 1.E-06
Copper 4.3E+00 µg/L -- -- 3.0E-08 -- -- -- -- 4.0E-02 -- 1.0E-07 -- 3.E-06 -- 3.E-06
Manganese 7.8E+01 µg/L -- -- 5.4E-07 -- -- -- -- 9.6E-04 -- 1.9E-06 -- 2.E-03 -- 2.E-03
Mercury 8.3E-03 µg/L -- -- 5.8E-11 -- -- -- -- 2.1E-05 -- 2.0E-10 -- 1.E-05 -- 1.E-05
Vanadium 2.0E+00 µg/L -- -- 1.4E-08 -- -- -- -- 2.3E-04 -- 4.9E-08 -- 2.E-04 -- 2.E-04
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 1.7E-08 -- -- -- -- 2.0E-03 -- 6.0E-08 -- 3.E-05 -- 3.E-05
Benzene 2.2E-01 µg/L 5.5E-02 -- 2.5E-08 -- 1.E-09 -- 1.E-09 4.0E-03 -- 8.6E-08 -- 2.E-05 -- 2.E-05
Chloroform 1.7E-01 µg/L 3.1E-02 -- 9.7E-09 -- 3.E-10 -- 3.E-10 1.0E-02 -- 3.4E-08 -- 3.E-06 -- 3.E-06
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 -- 2.1E-08 -- 1.E-09 -- 1.E-09 5.0E-04 -- 7.3E-08 -- 1.E-04 -- 1.E-04
Vinyl chloride 1.5E-01 µg/L 7.2E-01 -- 6.5E-09 -- 5.E-09 -- 5.E-09 3.0E-03 -- 2.3E-08 -- 8.E-06 -- 8.E-06
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 -- 9.6E-07 -- 1.E-08 -- 1.E-08 2.0E-02 -- 3.4E-06 -- 2.E-04 -- 2.E-04
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 -- -- -- -- -- -- -- -- -- -- -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 -- -- -- -- -- -- -- -- -- -- -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 -- -- -- -- -- -- -- -- -- -- -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 -- -- -- -- -- -- -- -- -- -- -- -- --
Naphthalene 2.7E-02 µg/L -- -- 1.0E-08 -- -- -- -- 2.0E-02 -- 3.6E-08 -- 2.E-06 -- 2.E-06
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 -- 1.4E-10 -- 9.E-10 -- 9.E-10 8.0E-03 -- 4.9E-10 -- 6.E-08 -- 6.E-08
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 -- -- -- -- -- -- 7.0E-10 -- -- -- -- -- --
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 -- -- -- -- -- -- 2.0E-05 -- -- -- -- -- --
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 -- -- -- -- -- -- 7.0E-10 -- -- -- -- -- --

Total 4E-08 4E-03
Population Age: Adolescent
Study Area Cyanide 2.8E+00 µg/L -- -- 1.0E-08 -- -- -- -- 6.0E-04 -- 5.9E-08 -- 1.E-04 -- 1.E-04

Antimony 3.4E+00 µg/L -- -- 1.2E-08 -- -- -- -- 6.0E-05 -- 7.0E-08 -- 1.E-03 -- 1.E-03
Arsenic 1.6E+00 µg/L 1.5E+00 -- 5.6E-09 -- 8.E-09 -- 8.E-09 3.0E-04 -- 3.2E-08 -- 1.E-04 -- 1.E-04
Chromium 8.9E-01 µg/L -- -- 3.2E-09 -- -- -- -- 2.0E-02 -- 1.8E-08 -- 9.E-07 -- 9.E-07
Copper 4.3E+00 µg/L -- -- 1.5E-08 -- -- -- -- 4.0E-02 -- 8.9E-08 -- 2.E-06 -- 2.E-06
Manganese 7.8E+01 µg/L -- -- 2.8E-07 -- -- -- -- 9.6E-04 -- 1.6E-06 -- 2.E-03 -- 2.E-03
Mercury 8.3E-03 µg/L -- -- 3.0E-11 -- -- -- -- 2.1E-05 -- 1.7E-10 -- 8.E-06 -- 8.E-06
Vanadium 2.0E+00 µg/L -- -- 7.2E-09 -- -- -- -- 2.3E-04 -- 4.2E-08 -- 2.E-04 -- 2.E-04
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 9.2E-09 -- -- -- -- 2.0E-03 -- 5.4E-08 -- 3.E-05 -- 3.E-05
Benzene 2.2E-01 µg/L 5.5E-02 -- 1.3E-08 -- 7.E-10 -- 7.E-10 4.0E-03 -- 7.6E-08 -- 2.E-05 -- 2.E-05
Chloroform 1.7E-01 µg/L 3.1E-02 -- 5.2E-09 -- 2.E-10 -- 2.E-10 1.0E-02 -- 3.1E-08 -- 3.E-06 -- 3.E-06
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 -- 3.0E-08 -- 1.E-09 -- 1.E-09 5.0E-04 -- 6.6E-08 -- 1.E-04 -- 1.E-04

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-43
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Plank Road Recreational User Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Surface Water
Receptor Population: Plank Road Recreational User Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer Risk 
from 

Dermal 
Contact

Cancer Risk 
from 

Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Study Area Vinyl chloride 1.5E-01 µg/L 7.2E-01 -- 9.2E-09 -- 7.E-09 -- 7.E-09 3.0E-03 -- 2.0E-08 -- 7.E-06 -- 7.E-06
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 -- 5.5E-07 -- 8.E-09 -- 8.E-09 2.0E-02 -- 3.2E-06 -- 2.E-04 -- 2.E-04
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 -- -- -- -- -- -- -- -- -- -- -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 -- -- -- -- -- -- -- -- -- -- -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 -- -- -- -- -- -- -- -- -- -- -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 -- -- -- -- -- -- -- -- -- -- -- -- --
Naphthalene 2.7E-02 µg/L -- -- 5.7E-09 -- -- -- -- 2.0E-02 -- 3.3E-08 -- 2.E-06 -- 2.E-06
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 -- 8.0E-11 -- 5.E-10 -- 5.E-10 8.0E-03 -- 4.7E-10 -- 6.E-08 -- 6.E-08
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 -- -- -- -- -- -- 7.0E-10 -- -- -- -- -- --
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 -- -- -- -- -- -- 2.0E-05 -- -- -- -- -- --
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 -- -- -- -- -- -- 7.0E-10 -- -- -- -- -- --

Total 3E-08 4E-03
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient



Table 6-44
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Plank Road Recreational User Ambient Air RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Ambient Air
Receptor Population: Plank Road Recreational User Exposure Medium: Ambient Air
Population Age: Adult/Adolescent Exposure Route: Inhalation

Values Units

Inhalation Unit Risk 
(µg/m3)-1

Exposure Concentration 
(µg/m3)

Cancer Risk from 
Inhalation RfC (µg/m3)

Exposure Concentration 
(µg/m3)

Noncancer HQ from 
Inhalation

Population Age: Adult
Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 1.5E-03 -- 7.0E+00 5.2E-03 7E-04

Benzene 3.1E-01 µg/m3 7.8E-06 9.7E-04 8E-09 3.0E+01 3.4E-03 1E-04
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 1.5E-03 9E-09 1.0E+02 5.4E-03 5E-05
Chloroform 3.6E-01 µg/m3 2.3E-05 1.1E-03 3E-08 9.8E+01 3.9E-03 4E-05
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 1.4E-03 3E-09 1.0E+03 4.8E-03 5E-06
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 7.5E-02 2E-08 4.0E+01 2.6E-01 7E-03
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 7.6E-04 3E-09 2.0E+00 2.7E-03 1E-03
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 3.2E-05 2E-08 -- 1.1E-04 --

Total 9E-08 9E-03
Population Age: Adolescent
Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 7.3E-04 -- 7.0E+00 4.3E-03 6E-04

Benzene 3.1E-01 µg/m3 7.8E-06 4.7E-04 4E-09 3.0E+01 2.8E-03 9E-05
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 7.5E-04 5E-09 1.0E+02 4.4E-03 4E-05
Chloroform 3.6E-01 µg/m3 2.3E-05 5.5E-04 1E-08 9.8E+01 3.2E-03 3E-05
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 6.6E-04 2E-09 1.0E+03 3.9E-03 4E-06
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 3.6E-02 9E-09 4.0E+01 2.1E-01 5E-03
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 9.9E-04 4E-09 2.0E+00 2.2E-03 1E-03
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 1.6E-05 9E-09 -- 9.1E-05 --

Total 5E-08 7E-03
Notes:
µg/m3 = microgram per meter cubed
EPC = exposure point concentration
HQ = hazard quotient
RfC = reference concentration
RME = reasonable maximum exposure

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



 Table 6-45
Cumulative Cancer Risks and Noncancer Hazards – Plank Road Recreational User RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

 June 2017
171037-01.01

Scenario Timeframe: Future
Receptor Population: Plank Road Recreational User

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation Total Cancer Risk

Noncancer HI 
from Dermal 

Contact
Noncancer HI 

from Ingestion
Noncancer HI 

from Inhalation Total Noncancer HI
Study Area Adult Surface Sediment 8E-06 3E-06 -- 1E-05 1E-01 6E-02 -- 2E-01

Surface Water 4E-08 -- -- 4E-08 4E-03 -- -- 4E-03
Ambient Air -- -- 9E-08 9E-08 -- -- 9E-03 9E-03

Total 1E-05 2E-01
Study Area Adolescent Surface Sediment 1E-05 6E-06 -- 2E-05 1E-01 1E-01 -- 2E-01

Surface Water 3E-08 -- -- 3E-08 4E-03 -- -- 4E-03
Ambient Air -- -- 4E-08 4E-08 -- -- 7E-03 7E-03

Total 2E-05 2E-01
Notes:
-- = not applicable
HI = hazard index
RME = reasonable maximum exposure

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-46
Calculation of Cancer Risks and Noncancer Hazards – Dockside Worker Surface Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg- day)

Cancer 
Risk from 
Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ

Study Area Cyanide 6.2E-01 mg/kg -- -- -- 2.3E-09 -- -- -- 6.0E-04 6.0E-04 -- 6.4E-09 -- 1E-05 1E-05
Aluminum 1.2E+04 mg/kg -- -- -- 4.4E-05 -- -- -- 1.0E+00 1.0E+00 -- 1.2E-04 -- 1E-04 1E-04
Antimony 4.4E+01 mg/kg -- -- -- 1.6E-07 -- -- -- 6.0E-05 4.0E-04 -- 4.5E-07 -- 1E-03 1E-03
Arsenic 1.5E+01 mg/kg 1.5E+00 1.5E+00 1.8E-08 3.3E-08 3E-08 5E-08 8E-08 3.0E-04 3.0E-04 4.9E-08 9.3E-08 2E-04 3E-04 5E-04
Cadmium 1.8E+01 mg/kg -- -- 6.8E-10 6.4E-08 -- -- -- 2.5E-05 1.0E-03 1.9E-09 1.8E-07 8E-05 2E-04 3E-04
Chromium 1.4E+02 mg/kg -- -- -- 5.1E-07 -- -- -- 2.0E-02 1.5E+00 -- 1.4E-06 -- 1E-06 1E-06
Cobalt 1.1E+01 mg/kg -- -- -- 4.0E-08 -- -- -- 3.0E-04 3.0E-04 -- 1.1E-07 -- 4E-04 4E-04
Copper 5.5E+02 mg/kg -- -- -- 2.0E-06 -- -- -- 4.0E-02 4.0E-02 -- 5.7E-06 -- 1E-04 1E-04
Manganese 3.7E+02 mg/kg -- -- -- 1.4E-06 -- -- -- 9.6E-04 2.4E-02 -- 3.8E-06 -- 2E-04 2E-04
Mercury 3.1E+00 mg/kg -- -- -- 1.1E-08 -- -- -- 2.1E-05 3.0E-04 -- 3.2E-08 -- 1E-04 1E-04
Nickel 9.5E+01 mg/kg -- -- -- 3.5E-07 -- -- -- 8.0E-04 2.0E-02 -- 9.8E-07 -- 5E-05 5E-05
Selenium 3.2E+00 mg/kg -- -- -- 1.2E-08 -- -- -- 5.0E-03 5.0E-03 -- 3.2E-08 -- 6E-06 6E-06
Silver 2.8E+01 mg/kg -- -- -- 1.0E-07 -- -- -- 2.0E-04 5.0E-03 -- 2.9E-07 -- 6E-05 6E-05
Thallium 2.6E-01 mg/kg -- -- -- 9.5E-10 -- -- -- 1.0E-05 1.0E-05 -- 2.7E-09 -- 3E-04 3E-04
Vanadium 5.3E+01 mg/kg -- -- -- 2.0E-07 -- -- -- 2.3E-04 9.0E-03 -- 5.5E-07 -- 6E-05 6E-05
Zinc 1.4E+03 mg/kg -- -- -- 5.0E-06 -- -- -- 3.0E-01 3.0E-01 -- 1.4E-05 -- 5E-05 5E-05
1-Methylnaphthalene 4.0E-01 mg/kg 2.9E-02 2.9E-02 2.0E-09 1.5E-09 6E-11 4E-11 1E-10 7.0E-02 7.0E-02 5.6E-09 4.1E-09 8E-08 6E-08 1E-07
2-Methylnaphthalene 8.3E-01 mg/kg -- -- 4.2E-09 3.0E-09 -- -- -- 4.0E-03 4.0E-03 1.2E-08 8.5E-09 3E-06 2E-06 5E-06
Benzo(a)anthracene 5.6E+00 mg/kg 7.3E-01 7.3E-01 2.8E-08 2.1E-08 2E-08 2E-08 4E-08 -- -- 7.9E-08 5.8E-08 -- -- --
Benzo(a)pyrene 5.3E+00 mg/kg 7.3E+00 7.3E+00 2.7E-08 2.0E-08 2E-07 1E-07 3E-07 -- -- 7.6E-08 5.5E-08 -- -- --
Benzo(b)fluoranthene 6.3E+00 mg/kg 7.3E-01 7.3E-01 3.2E-08 2.3E-08 2E-08 2E-08 4E-08 -- -- 9.0E-08 6.5E-08 -- -- --
Benzo(j,k)fluoranthene 5.8E+00 mg/kg 7.3E-02 7.3E-02 2.9E-08 2.1E-08 2E-09 2E-09 4E-09 -- -- 8.1E-08 5.9E-08 -- -- --
Biphenyl (1,1'-Biphenyl) 1.7E-01 mg/kg 8.0E-03 8.0E-03 6.6E-10 6.2E-10 5E-12 5E-12 1E-11 5.0E-01 5.0E-01 1.8E-09 1.7E-09 4E-09 3E-09 7E-09
Chrysene 6.7E+00 mg/kg 7.3E-03 7.3E-03 3.4E-08 2.5E-08 2E-10 2E-10 4E-10 -- -- 9.5E-08 6.9E-08 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 1.0E+00 mg/kg 7.3E+00 7.3E+00 5.2E-09 3.8E-09 4E-08 3E-08 7E-08 -- -- 1.5E-08 1.1E-08 -- -- --
Dibenzofuran 3.0E-01 mg/kg -- -- 3.5E-10 1.1E-09 -- -- -- 1.0E-03 1.0E-03 9.7E-10 3.1E-09 1E-06 3E-06 4E-06
Indeno(1,2,3-c,d)pyrene 3.6E+00 mg/kg 7.3E-01 7.3E-01 1.8E-08 1.3E-08 1E-08 1E-08 2E-08 -- -- 5.1E-08 3.7E-08 -- -- --
Naphthalene 1.1E+00 mg/kg -- -- 5.6E-09 4.1E-09 -- -- -- 2.0E-02 2.0E-02 1.6E-08 1.1E-08 8E-07 6E-07 1E-06
Phenanthrene 4.4E+00 mg/kg -- -- 2.2E-08 1.6E-08 -- -- -- 3.0E-02 3.0E-02 6.2E-08 4.5E-08 2E-06 2E-06 4E-06
bis(2-Ethylhexyl)phthalate 6.5E+01 mg/kg 1.4E-02 1.4E-02 2.5E-07 2.4E-07 4E-09 3E-09 7E-09 2.0E-02 2.0E-02 7.1E-07 6.7E-07 4E-05 3E-05 7E-05
Aldrin 9.8E-04 mg/kg 1.7E+01 1.7E+01 3.8E-12 3.6E-12 6E-11 6E-11 1E-10 3.0E-05 3.0E-05 1.1E-11 1.0E-11 4E-07 3E-07 7E-07
Dieldrin 3.3E-02 mg/kg 1.6E+01 1.6E+01 1.3E-10 1.2E-10 2E-09 2E-09 4E-09 5.0E-05 5.0E-05 3.6E-10 3.4E-10 7E-06 7E-06 1E-05
Heptachlor epoxide 7.7E-04 mg/kg 9.1E+00 9.1E+00 3.0E-12 2.8E-12 3E-11 3E-11 5E-11 1.3E-05 1.3E-05 8.4E-12 7.9E-12 6E-07 6E-07 1E-06
Total Chlordane 2.4E-01 mg/kg 3.5E-01 3.5E-01 3.7E-10 8.6E-10 1E-10 3E-10 4E-10 5.0E-04 5.0E-04 1.0E-09 2.4E-09 2E-06 5E-06 7E-06
Total Dioxin/Furan TEQ 2005 (Mammal) 1.4E-04 mg/kg 1.5E+05 1.5E+05 1.7E-13 5.2E-13 2E-08 8E-08 1E-07 7.0E-10 7.0E-10 4.6E-13 1.5E-12 7E-04 2E-03 3E-03
Total Nondioxin-like PCB Congener 6.0E+00 mg/kg 2.0E+00 2.0E+00 3.3E-08 2.2E-08 7E-08 4E-08 1E-07 2.0E-05 2.0E-05 9.2E-08 6.2E-08 5E-03 3E-03 8E-03
Total PCB Congener TEQ 2005 (Mammal) 7.9E-05 mg/kg 1.5E+05 1.5E+05 4.3E-13 2.9E-13 6E-08 4E-08 1E-07 7.0E-10 7.0E-10 1.2E-12 8.1E-13 2E-03 1E-03 3E-03

Total 9E-07 2E-02
Notes:
-- = not applicable LADI = lifetime average daily intake RfD = reference dose
CDI = chronic daily intake mg/kg = milligram per kilogram RME = reasonable maximum exposure
EPC = exposure point concentration mg/kg-day = milligram per kilogram per day TEQ = toxic equivalence quotient
HQ = hazard quotient PCB = polychlorinated biphenyl

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-47
Calculation of Cancer Risks and Noncancer Hazards – Dockside Worker Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Surface Water
Receptor Population: Dockside Worker Exposure Medium: Surface Water
Population Age: Adult Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ

Study Cyanide 2.8E+00 µg/L -- -- 2.9E-09 9.1E-09 -- -- -- 6.0E-04 6.0E-04 8.2E-09 2.6E-08 1E-05 4E-05 6E-05
Area Antimony 3.4E+00 µg/L -- -- 3.5E-09 1.1E-08 -- -- -- 6.0E-05 4.0E-04 9.8E-09 3.0E-08 2E-04 8E-05 2E-04

Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 1.6E-09 5.1E-09 2E-09 8E-09 1E-08 3.0E-04 3.0E-04 4.6E-09 1.4E-08 2E-05 5E-05 6E-05
Chromium 8.9E-01 µg/L -- -- 9.2E-10 2.9E-09 -- -- -- 2.0E-02 1.5E+00 2.6E-09 8.1E-09 1E-07 5E-09 1E-07
Copper 4.3E+00 µg/L -- -- 4.5E-09 1.4E-08 -- -- -- 4.0E-02 4.0E-02 1.3E-08 3.9E-08 3E-07 1E-06 1E-06
Manganese 7.8E+01 µg/L -- -- 8.1E-08 2.5E-07 -- -- -- 9.6E-04 2.4E-02 2.3E-07 7.1E-07 2E-04 3E-05 3E-04
Mercury 8.3E-03 µg/L -- -- 8.6E-12 2.7E-11 -- -- -- 2.1E-05 3.0E-04 2.4E-11 7.5E-11 1E-06 3E-07 1E-06
Vanadium 2.0E+00 µg/L -- -- 2.1E-09 6.6E-09 -- -- -- 2.3E-04 9.0E-03 5.9E-09 1.8E-08 3E-05 2E-06 3E-05
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 2.3E-09 8.9E-10 -- -- -- 2.0E-03 2.0E-03 6.6E-09 2.5E-09 3E-06 1E-06 5E-06
Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 3.4E-09 6.9E-10 2E-10 4E-11 2E-10 4.0E-03 4.0E-03 9.5E-09 1.9E-09 2E-06 5E-07 3E-06
Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 1.3E-09 5.3E-10 4E-11 2E-11 6E-11 1.0E-02 1.0E-02 3.6E-09 1.5E-09 4E-07 1E-07 5E-07
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 2.7E-09 6.6E-10 1E-10 3E-11 2E-10 5.0E-04 5.0E-04 7.6E-09 1.8E-09 2E-05 4E-06 2E-05
Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 9.2E-10 4.9E-10 7E-10 4E-10 1E-09 3.0E-03 3.0E-03 2.6E-09 1.4E-09 9E-07 5E-07 1E-06
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 9.8E-08 3.9E-09 1E-09 5E-11 1E-09 2.0E-02 2.0E-02 2.8E-07 1.1E-08 1E-05 5E-07 1E-05
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 -- 1.8E-11 -- 1E-11 1E-11 -- -- -- 5.0E-11 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 -- 1.7E-11 -- 1E-10 1E-10 -- -- -- 4.8E-11 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 -- 1.7E-11 -- 1E-11 1E-11 -- -- -- 4.8E-11 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 -- 7.9E-12 -- 6E-11 6E-11 -- -- -- 2.2E-11 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 1.3E-09 8.7E-11 -- -- -- 2.0E-02 2.0E-02 3.6E-09 2.4E-10 2E-07 1E-08 2E-07
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 1.4E-11 2.2E-12 9E-11 1E-11 1E-10 8.0E-03 8.0E-03 4.0E-11 6.1E-12 5E-09 8E-10 6E-09
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 -- 6.8E-16 -- 1E-10 1E-10 7.0E-10 7.0E-10 -- 1.9E-15 -- 3E-06 3E-06
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 -- 2.8E-11 -- 6E-11 6E-11 2.0E-05 2.0E-05 -- 8.0E-11 -- 4E-06 4E-06
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 -- 2.4E-16 -- 4E-11 4E-11 7.0E-10 7.0E-10 -- 6.6E-16 -- 9E-07 9E-07

Total 1E-08 7E-04
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-48
Calculation of Cancer Risks and Noncancer Hazards – Dockside Worker Ambient Air RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Ambient Air
Receptor Population: Dockside Worker Exposure Medium: Ambient Air
Population Age: Adult Exposure Route: Inhalation

Values Units

Inhalation 
Unit Risk 
(µg/m3)-1

Exposure 
Concentration 

(µg/m3)

Cancer Risk 
from 

Inhalation
RfC                   

(µg/m3)

Exposure 
Concentration 

(µg/m3)

Noncancer 
HQ from 

Inhalation

Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 4.7E-04 -- 7.0E+00 1.3E-03 2E-04
Benzene 3.1E-01 µg/m3 7.8E-06 3.0E-04 2E-09 3.0E+01 8.5E-04 3E-05
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 4.8E-04 3E-09 1.0E+02 1.3E-03 1E-05
Chloroform 3.6E-01 µg/m3 2.3E-05 3.5E-04 8E-09 9.8E+01 9.8E-04 1E-05
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 4.2E-04 1E-09 1.0E+03 1.2E-03 1E-06
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 2.3E-02 6E-09 4.0E+01 6.6E-02 2E-03
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 2.4E-04 1E-09 2.0E+00 6.7E-04 3E-04
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 1.0E-05 6E-09 -- 2.8E-05 --

Total 3E-08 2E-03
Notes:

µg/m3 = microgram per meter cubed
EPC = exposure point concentration
HQ = hazard quotient
RfC = reference concentration
RME = reasonable maximum exposure

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-49
 Cumulative Cancer Risks and Noncancer Hazards – Dockside Worker RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Dockside Worker

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation Total Cancer Risk

Noncancer HI from 
Dermal Contact

Noncancer HI 
from Ingestion

Noncancer HI 
from Inhalation Total Noncancer HI

Study Area Adult Surface Sediment 5E-07 4E-07 -- 9E-07 7E-03 9E-03 -- 2E-02
Surface Water 5E-09 9E-09 -- 1E-08 5E-04 2E-04 -- 7E-04
Ambient Air -- -- 3E-08 3E-08 -- -- 2E-03 2E-03

Total 1E-06 2E-02
Notes:
-- = not applicable
HI = hazard index
RME = reasonable maximum exposure

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-50
Calculation of Cancer Risks and Noncancer Hazards – Hunter's Point South Construction Worker Surface Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Sediment
Receptor Population: Hunter's Point South Construction Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk

Dermal 
RfD 

(mg/kg-
day)

Oral RfD 
(mg/kg-

day)
Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Study Area Cyanide 6.5E-01 mg/kg -- -- -- 4.5E-09 -- -- -- 2.0E-02 2.0E-02 -- 2.7E-06 -- 1E-04 1E-04

Aluminum 1.2E+04 mg/kg -- -- -- 8.1E-05 -- -- -- 1.0E+00 1.0E+00 -- 4.8E-02 -- 5E-02 5E-02
Antimony 7.8E-01 mg/kg -- -- -- 5.4E-09 -- -- -- 6.0E-05 4.0E-04 -- 3.2E-06 -- 8E-03 8E-03
Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 6.8E-09 4.2E-08 1E-08 6E-08 7E-08 3.0E-04 3.0E-04 4.0E-06 2.5E-05 1E-02 8E-02 1E-01
Cadmium 1.1E+00 mg/kg -- -- 2.6E-11 8.0E-09 -- -- -- 2.5E-05 1.0E-03 1.5E-08 4.7E-06 6E-04 5E-03 5E-03
Chromium 6.6E+01 mg/kg -- -- -- 4.6E-07 -- -- -- 2.0E-02 1.5E+00 -- 2.7E-04 -- 2E-04 2E-04
Cobalt 1.0E+01 mg/kg -- -- -- 7.2E-08 -- -- -- 3.0E-03 3.0E-03 -- 4.3E-05 -- 1E-02 1E-02
Copper 1.1E+02 mg/kg -- -- -- 7.7E-07 -- -- -- 1.0E-02 1.0E-02 -- 4.5E-04 -- 5E-02 5E-02
Manganese 4.3E+02 mg/kg -- -- -- 3.0E-06 -- -- -- 9.6E-04 2.4E-02 -- 1.8E-03 -- 7E-02 7E-02
Mercury 9.5E-01 mg/kg -- -- -- 6.6E-09 -- -- -- 1.4E-04 2.0E-03 -- 3.9E-06 -- 2E-03 2E-03
Nickel 2.8E+01 mg/kg -- -- -- 2.0E-07 -- -- -- 8.0E-04 2.0E-02 -- 1.2E-04 -- 6E-03 6E-03
Selenium 1.7E+00 mg/kg -- -- -- 1.2E-08 -- -- -- 5.0E-03 5.0E-03 -- 7.0E-06 -- 1E-03 1E-03
Silver 3.3E+00 mg/kg -- -- -- 2.3E-08 -- -- -- 2.0E-04 5.0E-03 -- 1.4E-05 -- 3E-03 3E-03
Thallium 2.3E-01 mg/kg -- -- -- 1.6E-09 -- -- -- 4.0E-05 4.0E-05 -- 9.5E-07 -- 2E-02 2E-02
Vanadium 3.4E+01 mg/kg -- -- -- 2.4E-07 -- -- -- 2.3E-04 9.0E-03 -- 1.4E-04 -- 2E-02 2E-02
Zinc 2.4E+02 mg/kg -- -- -- 1.6E-06 -- -- -- 3.0E-01 3.0E-01 -- 9.8E-04 -- 3E-03 3E-03
1-Methylnaphthalene 1.6E-01 mg/kg 2.9E-02 2.9E-02 4.6E-10 1.1E-09 1E-11 3E-11 5E-11 7.0E-02 7.0E-02 2.8E-07 6.6E-07 4E-06 9E-06 1E-05
2-Methylnaphthalene 2.9E-01 mg/kg -- -- 8.5E-10 2.0E-09 -- -- -- 4.0E-03 4.0E-03 5.1E-07 1.2E-06 1E-04 3E-04 4E-04
Benzo(a)anthracene 3.5E+00 mg/kg 7.3E-01 7.3E-01 1.0E-08 2.4E-08 7E-09 2E-08 3E-08 -- -- 6.1E-06 1.5E-05 -- -- --
Benzo(a)pyrene 3.4E+00 mg/kg 7.3E+00 7.3E+00 1.0E-08 2.4E-08 7E-08 2E-07 2E-07 -- -- 5.9E-06 1.4E-05 -- -- --
Benzo(b)fluoranthene 3.1E+00 mg/kg 7.3E-01 7.3E-01 9.0E-09 2.2E-08 7E-09 2E-08 2E-08 -- -- 5.4E-06 1.3E-05 -- -- --
Benzo(j,k)fluoranthene 2.9E+00 mg/kg 7.3E-02 7.3E-02 8.5E-09 2.0E-08 6E-10 1E-09 2E-09 -- -- 5.1E-06 1.2E-05 -- -- --
Biphenyl (1,1'-Biphenyl) 8.0E-02 mg/kg 8.0E-03 8.0E-03 1.8E-10 5.5E-10 1E-12 4E-12 6E-12 1.0E-01 1.0E-01 1.1E-07 3.3E-07 1E-06 3E-06 4E-06
Chrysene 3.4E+00 mg/kg 7.3E-03 7.3E-03 1.0E-08 2.4E-08 7E-11 2E-10 2E-10 -- -- 5.9E-06 1.4E-05 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 6.3E-01 mg/kg 7.3E+00 7.3E+00 1.8E-09 4.4E-09 1E-08 3E-08 5E-08 -- -- 1.1E-06 2.6E-06 -- -- --
Dibenzofuran 1.1E-01 mg/kg -- -- 7.5E-11 7.8E-10 -- -- -- 4.0E-03 4.0E-03 4.4E-08 4.6E-07 1E-05 1E-04 1E-04
Indeno(1,2,3-c,d)pyrene 1.8E+00 mg/kg 7.3E-01 7.3E-01 5.2E-09 1.3E-08 4E-09 9E-09 1E-08 -- -- 3.1E-06 7.5E-06 -- -- --
Naphthalene 5.1E-01 mg/kg -- -- 1.5E-09 3.5E-09 -- -- -- 6.0E-01 6.0E-01 8.7E-07 2.1E-06 1E-06 3E-06 5E-06
Phenanthrene 4.3E+00 mg/kg -- -- 1.2E-08 3.0E-08 -- -- -- 3.0E-01 3.0E-01 7.4E-06 1.8E-05 2E-05 6E-05 8E-05
bis(2-Ethylhexyl)phthalate 2.0E+00 mg/kg 1.4E-02 1.4E-02 4.5E-09 1.4E-08 6E-11 2E-10 3E-10 1.0E-01 1.0E-01 2.7E-06 8.3E-06 3E-05 8E-05 1E-04
Aldrin 5.4E-03 mg/kg 1.7E+01 1.7E+01 1.2E-11 3.7E-11 2E-10 6E-10 8E-10 4.0E-05 4.0E-05 7.1E-09 2.2E-08 2E-04 6E-04 7E-04
Dieldrin 1.6E-03 mg/kg 1.6E+01 1.6E+01 3.6E-12 1.1E-11 6E-11 2E-10 2E-10 1.0E-04 1.0E-04 2.1E-09 6.6E-09 2E-05 7E-05 9E-05
Heptachlor 3.0E-05 mg/kg 4.5E+00 4.5E+00 6.6E-14 2.1E-13 3E-13 9E-13 1E-12 1.0E-04 1.0E-04 3.9E-11 1.2E-10 4E-07 1E-06 2E-06
Heptachlor epoxide 8.2E-05 mg/kg 9.1E+00 9.1E+00 1.8E-13 5.7E-13 2E-12 5E-12 7E-12 1.3E-05 1.3E-05 1.1E-10 3.4E-10 8E-06 3E-05 3E-05

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-50
Calculation of Cancer Risks and Noncancer Hazards – Hunter's Point South Construction Worker Surface Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Sediment
Receptor Population: Hunter's Point South Construction Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk

Dermal 
RfD 

(mg/kg-
day)

Oral RfD 
(mg/kg-

day)
Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Study Area Total Chlordane 9.8E-03 mg/kg 3.5E-01 3.5E-01 8.7E-12 6.8E-11 3E-12 2E-11 3E-11 6.0E-04 6.0E-04 5.2E-09 4.0E-08 9E-06 7E-05 8E-05
Total Dioxin/Furan TEQ 2005 (Mammal) 3.6E-05 mg/kg 1.5E+05 1.5E+05 2.4E-14 2.5E-13 4E-09 4E-08 4E-08 2.0E-08 2.0E-08 1.4E-11 1.5E-10 7E-04 7E-03 8E-03
Total Nondioxin-like PCB Congener 6.6E-01 mg/kg 2.0E+00 2.0E+00 2.1E-09 4.6E-09 4E-09 9E-09 1E-08 3.0E-05 3.0E-05 1.2E-06 2.7E-06 4E-02 9E-02 1E-01
Total PCB Congener TEQ 2005 (Mammal) 9.9E-06 mg/kg 1.5E+05 1.5E+05 3.1E-14 6.9E-14 5E-09 1E-08 1E-08 2.0E-08 2.0E-08 1.8E-11 4.1E-11 9E-04 2E-03 3E-03

Total 5E-07 5E-01
Notes:
-- = not applicable
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg = milligram per kilogram
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient



Table 6-51
Calculation of Cancer Risks and Noncancer Hazards – Hunter's Point South Construction Worker Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Surface Water
Receptor Population: Hunter's Point South Construction Worker Exposure Medium: Surface Water
Population Age: Adult Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ

Study Cyanide 2.8E+00 µg/L -- -- 1.7E-09 5.2E-09 -- -- -- 2.0E-02 2.0E-02 1.0E-06 3.1E-06 5E-05 2E-04 2E-04
Area Antimony 3.4E+00 µg/L -- -- 2.0E-09 6.2E-09 -- -- -- 6.0E-05 4.0E-04 1.2E-06 3.7E-06 2E-02 9E-03 3E-02

Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 9.3E-10 2.9E-09 1E-09 4E-09 6E-09 3.0E-04 3.0E-04 5.5E-07 1.7E-06 2E-03 6E-03 8E-03
Chromium 8.9E-01 µg/L -- -- 5.3E-10 1.7E-09 -- -- -- 2.0E-02 1.5E+00 3.1E-07 9.8E-07 2E-05 7E-07 2E-05
Copper 4.3E+00 µg/L -- -- 2.6E-09 8.0E-09 -- -- -- 1.0E-02 1.0E-02 1.5E-06 4.8E-06 2E-04 5E-04 6E-04
Manganese 7.8E+01 µg/L -- -- 4.6E-08 1.4E-07 -- -- -- 9.6E-04 2.4E-02 2.8E-05 8.6E-05 3E-02 4E-03 3E-02
Mercury 8.3E-03 µg/L -- -- 5.0E-12 1.5E-11 -- -- -- 1.4E-04 2.0E-03 2.9E-09 9.2E-09 2E-05 5E-06 3E-05
Vanadium 2.0E+00 µg/L -- -- 1.2E-09 3.8E-09 -- -- -- 2.3E-04 9.0E-03 7.2E-07 2.2E-06 3E-03 2E-04 3E-03
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 1.3E-09 5.1E-10 -- -- -- 2.0E-02 2.0E-02 8.0E-07 3.0E-07 4E-05 2E-05 6E-05
Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 2.0E-09 4.0E-10 1E-10 2E-11 1E-10 1.0E-02 1.0E-02 1.2E-06 2.4E-07 1E-04 2E-05 1E-04
Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 7.4E-10 3.1E-10 2E-11 9E-12 3E-11 1.0E-01 1.0E-01 4.4E-07 1.8E-07 4E-06 2E-06 6E-06
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 1.5E-09 3.8E-10 7E-11 2E-11 9E-11 5.0E-04 5.0E-04 9.2E-07 2.2E-07 2E-03 4E-04 2E-03
Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 5.3E-10 2.8E-10 4E-10 2E-10 6E-10 3.0E-03 3.0E-03 3.1E-07 1.7E-07 1E-04 6E-05 2E-04
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 5.6E-08 2.2E-09 8E-10 3E-11 8E-10 1.0E-01 1.0E-01 3.4E-05 1.3E-06 3E-04 1E-05 3E-04
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 -- 1.0E-11 -- 7E-12 7E-12 -- -- -- 6.1E-09 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 -- 9.8E-12 -- 7E-11 7E-11 -- -- -- 5.8E-09 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 -- 9.8E-12 -- 7E-12 7E-12 -- -- -- 5.8E-09 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 -- 4.6E-12 -- 3E-11 3E-11 -- -- -- 2.7E-09 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 7.4E-10 5.0E-11 -- -- -- 6.0E-01 6.0E-01 4.4E-07 2.9E-08 7E-07 5E-08 8E-07
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 8.2E-12 1.3E-12 5E-11 8E-12 6E-11 -- -- 4.9E-09 7.5E-10 -- -- --
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 -- 3.9E-16 -- 6E-11 6E-11 2.0E-08 2.0E-08 -- 2.3E-13 -- 1E-05 1E-05
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 -- 1.6E-11 -- 3E-11 3E-11 3.0E-05 3.0E-05 -- 9.7E-09 -- 3E-04 3E-04
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 -- 1.3E-16 -- 2E-11 2E-11 2.0E-08 2.0E-08 -- 8.0E-14 -- 4E-06 4E-06

Total 8E-09 8E-02
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-52
Calculation of Cancer Risks and Noncancer Hazards – Hunter's Point South Construction Worker Ambient Air RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

 June 2017
171037-01.01

Scenario Timeframe: Future Medium: Ambient Air
Receptor Population: Hunter's Point South Construction Worker Exposure Medium: Ambient Air
Population Age: Adult Exposure Route: Inhalation

Values Units

Inhalation 
Unit Risk 
(µg/m3)-1

Exposure 
Concentration 

(µg/m3)

Cancer Risk 
from 

Inhalation
RfC

(µg/m3)

Exposure 
Concentration 

(µg/m3)
Noncancer HQ 

from Inhalation

Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 2.7E-04 -- 7.0E+01 1.6E-01 2E-03
Benzene 3.1E-01 µg/m3 7.8E-06 1.7E-04 1E-09 8.0E+01 1.0E-01 1E-03
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 2.8E-04 2E-09 2.0E+02 1.6E-01 8E-04
Chloroform 3.6E-01 µg/m3 2.3E-05 2.0E-04 5E-09 2.4E+02 1.2E-01 5E-04
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 2.4E-04 6E-10 9.0E+03 1.4E-01 2E-05
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 1.3E-02 3E-09 4.0E+01 8.0E+00 2E-01
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 1.4E-04 6E-10 2.0E+00 8.1E-02 4E-02
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 5.7E-06 3E-09 -- 3.4E-03 --

Total 2E-08 2E-01
Notes:
µg/m3 = microgram per meter cubed
EPC = exposure point concentration
HQ = hazard quotient
RfC = reference concentration
RME = reasonable maximum exposure

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-53
Cumulative Cancer Risks and Noncancer Hazards – Hunter's Point South Construction Worker RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future
Receptor Population: Hunter's Point South Construction Worker

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation Total Cancer Risk

Noncancer HI 
from Dermal 

Contact
Noncancer HI 

from Ingestion
Noncancer HI 

from Inhalation Total Noncancer HI
Study Area Adult Surface Sediment 1E-07 4E-07 -- 5E-07 6E-02 4E-01 -- 5E-01

Surface Water 3E-09 5E-09 -- 8E-09 6E-02 2E-02 -- 8E-02
Ambient Air -- -- 2E-08 2E-08 -- -- 2E-01 2E-01

Total 5E-07 8E-01
Notes:
-- = not applicable
HI = hazard index
RME = reasonable maximum exposure

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-54
Calculation of Cancer Risks and Noncancer Hazards – General  Construction Worker Surface Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Surface Sediment
Receptor Population: General Construction Worker Exposure Medium: Surface Sediment
Population Age: Adult Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Study Area Cyanide 6.5E-01 mg/kg -- -- -- 9.0E-09 -- -- -- 2.0E-02 2.0E-02 -- 2.7E-06 -- 1E-04 1E-04

Aluminum 1.1E+04 mg/kg -- -- -- 1.6E-04 -- -- -- 1.0E+00 1.0E+00 -- 4.7E-02 -- 5E-02 5E-02
Antimony 2.2E+01 mg/kg -- -- -- 3.1E-07 -- -- -- 6.0E-05 4.0E-04 -- 9.1E-05 -- 2E-01 2E-01
Arsenic 1.2E+01 mg/kg 1.5E+00 1.5E+00 1.7E-08 1.0E-07 2E-08 2E-07 2E-07 3.0E-04 3.0E-04 4.9E-06 3.1E-05 2E-02 1E-01 1E-01
Cadmium 1.6E+01 mg/kg -- -- 7.1E-10 2.2E-07 -- -- -- 2.5E-05 1.0E-03 2.1E-07 6.6E-05 8E-03 7E-02 7E-02
Chromium 1.3E+02 mg/kg -- -- -- 1.9E-06 -- -- -- 2.0E-02 1.5E+00 -- 5.5E-04 -- 4E-04 4E-04
Cobalt 1.0E+01 mg/kg -- -- -- 1.4E-07 -- -- -- 3.0E-03 3.0E-03 -- 4.2E-05 -- 1E-02 1E-02
Copper 5.1E+02 mg/kg -- -- -- 7.1E-06 -- -- -- 1.0E-02 1.0E-02 -- 2.1E-03 -- 2E-01 2E-01
Manganese 3.9E+02 mg/kg -- -- -- 5.4E-06 -- -- -- 9.6E-04 2.4E-02 -- 1.6E-03 -- 7E-02 7E-02
Mercury 2.3E+00 mg/kg -- -- -- 3.1E-08 -- -- -- 1.4E-04 2.0E-03 -- 9.3E-06 -- 5E-03 5E-03
Nickel 8.9E+01 mg/kg -- -- -- 1.2E-06 -- -- -- 8.0E-04 2.0E-02 -- 3.7E-04 -- 2E-02 2E-02
Selenium 2.3E+00 mg/kg -- -- -- 3.2E-08 -- -- -- 5.0E-03 5.0E-03 -- 9.6E-06 -- 2E-03 2E-03
Silver 1.7E+01 mg/kg -- -- -- 2.3E-07 -- -- -- 2.0E-04 5.0E-03 -- 6.9E-05 -- 1E-02 1E-02
Thallium 2.3E-01 mg/kg -- -- -- 3.2E-09 -- -- -- 4.0E-05 4.0E-05 -- 9.7E-07 -- 2E-02 2E-02
Vanadium 4.3E+01 mg/kg -- -- -- 6.0E-07 -- -- -- 2.3E-04 9.0E-03 -- 1.8E-04 -- 2E-02 2E-02
Zinc 1.2E+03 mg/kg -- -- -- 1.7E-05 -- -- -- 3.0E-01 3.0E-01 -- 5.2E-03 -- 2E-02 2E-02
1-Methylnaphthalene 3.8E-01 mg/kg 2.9E-02 2.9E-02 2.2E-09 5.3E-09 6E-11 2E-10 2E-10 7.0E-02 7.0E-02 6.5E-07 1.6E-06 9E-06 2E-05 3E-05
2-Methylnaphthalene 6.2E-01 mg/kg -- -- 3.6E-09 8.6E-09 -- -- -- 4.0E-03 4.0E-03 1.1E-06 2.6E-06 3E-04 6E-04 9E-04
Benzo(a)anthracene 4.2E+00 mg/kg 7.3E-01 7.3E-01 2.4E-08 5.9E-08 2E-08 4E-08 6E-08 -- -- 7.2E-06 1.7E-05 -- -- --
Benzo(a)pyrene 4.1E+00 mg/kg 7.3E+00 7.3E+00 2.4E-08 5.7E-08 2E-07 4E-07 6E-07 -- -- 7.0E-06 1.7E-05 -- -- --
Benzo(b)fluoranthene 4.6E+00 mg/kg 7.3E-01 7.3E-01 2.7E-08 6.4E-08 2E-08 5E-08 7E-08 -- -- 7.9E-06 1.9E-05 -- -- --
Benzo(j,k)fluoranthene 4.2E+00 mg/kg 7.3E-02 7.3E-02 2.4E-08 5.9E-08 2E-09 4E-09 6E-09 -- -- 7.3E-06 1.7E-05 -- -- --
Biphenyl (1,1'-Biphenyl) 1.3E-01 mg/kg 8.0E-03 8.0E-03 5.7E-10 1.8E-09 5E-12 1E-11 2E-11 1.0E-01 1.0E-01 1.7E-07 5.3E-07 2E-06 5E-06 7E-06
Chrysene 4.8E+00 mg/kg 7.3E-03 7.3E-03 2.8E-08 6.7E-08 2E-10 5E-10 7E-10 -- -- 8.3E-06 2.0E-05 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 7.9E-01 mg/kg 7.3E+00 7.3E+00 4.6E-09 1.1E-08 3E-08 8E-08 1E-07 -- -- 1.4E-06 3.3E-06 -- -- --
Dibenzofuran 2.2E-01 mg/kg -- -- 2.9E-10 3.0E-09 -- -- -- 4.0E-03 4.0E-03 8.6E-08 9.0E-07 2E-05 2E-04 2E-04
Indeno(1,2,3-c,d)pyrene 2.6E+00 mg/kg 7.3E-01 7.3E-01 1.5E-08 3.6E-08 1E-08 3E-08 4E-08 -- -- 4.4E-06 1.1E-05 -- -- --
Naphthalene 7.9E-01 mg/kg -- -- 4.6E-09 1.1E-08 -- -- -- 6.0E-01 6.0E-01 1.4E-06 3.3E-06 2E-06 5E-06 8E-06
Phenanthrene 4.4E+00 mg/kg -- -- 2.5E-08 6.1E-08 -- -- -- 3.0E-01 3.0E-01 7.5E-06 1.8E-05 2E-05 6E-05 8E-05
bis(2-Ethylhexyl)phthalate 9.1E+01 mg/kg 1.4E-02 1.4E-02 4.0E-07 1.3E-06 6E-09 2E-08 2E-08 1.0E-01 1.0E-01 1.2E-04 3.7E-04 1E-03 4E-03 5E-03
Aldrin 5.4E-03 mg/kg 1.7E+01 1.7E+01 2.4E-11 7.5E-11 4E-10 1E-09 2E-09 4.0E-05 4.0E-05 7.1E-09 2.2E-08 2E-04 6E-04 7E-04
Dieldrin 4.4E-02 mg/kg 1.6E+01 1.6E+01 1.9E-10 6.1E-10 3E-09 1E-08 1E-08 1.0E-04 1.0E-04 5.8E-08 1.8E-07 6E-04 2E-03 2E-03
Heptachlor 3.0E-05 mg/kg 4.5E+00 4.5E+00 1.3E-13 4.1E-13 6E-13 2E-12 2E-12 1.0E-04 1.0E-04 3.9E-11 1.2E-10 4E-07 1E-06 2E-06
Heptachlor epoxide 8.8E-04 mg/kg 9.1E+00 9.1E+00 3.9E-12 1.2E-11 4E-11 1E-10 1E-10 1.3E-05 1.3E-05 1.2E-09 3.6E-09 9E-05 3E-04 4E-04
Total Chlordane 3.0E-01 mg/kg 3.5E-01 3.5E-01 5.3E-10 4.1E-09 2E-10 1E-09 2E-09 6.0E-04 6.0E-04 1.6E-07 1.2E-06 3E-04 2E-03 2E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 1.1E-04 mg/kg 1.5E+05 1.5E+05 1.4E-13 1.5E-12 2E-08 2E-07 2E-07 2.0E-08 2.0E-08 4.3E-11 4.5E-10 2E-03 2E-02 2E-02
Total Nondioxin-like PCB Congener 5.6E+00 mg/kg 2.0E+00 2.0E+00 3.5E-08 7.7E-08 7E-08 2E-07 2E-07 3.0E-05 3.0E-05 1.0E-05 2.3E-05 3E-01 8E-01 1E+00
Total PCB Congener TEQ 2005 (Mammal) 7.3E-05 mg/kg 1.5E+05 1.5E+05 4.5E-13 1.0E-12 7E-08 2E-07 2E-07 2.0E-08 2.0E-08 1.3E-10 3.0E-10 7E-03 2E-02 2E-02

Total 2E-06 2E+00
Notes:
-- = not applicable HQ = hazard quotient mg/kg-day = milligram per kilogram per day RME = reasonable maximum exposure
CDI = chronic daily intake LADI = lifetime average daily intake PCB = polychlorinated biphenyl TEQ = toxic equivalence quotient
EPC = exposure point concentration mg/kg = milligram per kilogram RfD = reference dose

Noncancer Risk Calculations

Exposure 
Point Chemical of Potential Concern

EPC Cancer Risk Calculations



Table 6-55
Calculation of Cancer Risks and Noncancer Hazards – General Construction Worker Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Surface Water
Receptor Population: General Construction Worker Exposure Medium: Surface Water
Population Age: Adult Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ

Study Area Cyanide 2.8E+00 µg/L -- -- 3.4E-09 1.0E-08 -- -- -- 2.0E-02 2.0E-02 1.0E-06 3.1E-06 5E-05 2E-04 2E-04
Antimony 3.4E+00 µg/L -- -- 4.0E-09 1.2E-08 -- -- -- 6.0E-05 4.0E-04 1.2E-06 3.7E-06 2E-02 9E-03 3E-02
Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 1.9E-09 5.8E-09 3E-09 9E-09 1E-08 3.0E-04 3.0E-04 5.5E-07 1.7E-06 2E-03 6E-03 8E-03
Chromium 8.9E-01 µg/L -- -- 1.1E-09 3.3E-09 -- -- -- 2.0E-02 1.5E+00 3.1E-07 9.8E-07 2E-05 7E-07 2E-05
Copper 4.3E+00 µg/L -- -- 5.1E-09 1.6E-08 -- -- -- 1.0E-02 1.0E-02 1.5E-06 4.8E-06 2E-04 5E-04 6E-04
Manganese 7.8E+01 µg/L -- -- 9.3E-08 2.9E-07 -- -- -- 9.6E-04 2.4E-02 2.8E-05 8.6E-05 3E-02 4E-03 3E-02
Mercury 8.3E-03 µg/L -- -- 9.9E-12 3.1E-11 -- -- -- 1.4E-04 2.0E-03 2.9E-09 9.2E-09 2E-05 5E-06 3E-05
Vanadium 2.0E+00 µg/L -- -- 2.4E-09 7.6E-09 -- -- -- 2.3E-04 9.0E-03 7.2E-07 2.2E-06 3E-03 2E-04 3E-03
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 2.7E-09 1.0E-09 -- -- -- 2.0E-02 2.0E-02 8.0E-07 3.0E-07 4E-05 2E-05 6E-05
Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 3.9E-09 8.0E-10 2E-10 4E-11 3E-10 1.0E-02 1.0E-02 1.2E-06 2.4E-07 1E-04 2E-05 1E-04
Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 1.5E-09 6.1E-10 5E-11 2E-11 6E-11 1.0E-01 1.0E-01 4.4E-07 1.8E-07 4E-06 2E-06 6E-06
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 3.1E-09 7.5E-10 1E-10 3E-11 2E-10 5.0E-04 5.0E-04 9.2E-07 2.2E-07 2E-03 4E-04 2E-03
Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 1.1E-09 5.6E-10 8E-10 4E-10 1E-09 3.0E-03 3.0E-03 3.1E-07 1.7E-07 1E-04 6E-05 2E-04
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 1.1E-07 4.4E-09 2E-09 6E-11 2E-09 1.0E-01 1.0E-01 3.4E-05 1.3E-06 3E-04 1E-05 3E-04
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 -- 2.0E-11 -- 1E-11 1E-11 -- -- -- 6.1E-09 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 -- 2.0E-11 -- 1E-10 1E-10 -- -- -- 5.8E-09 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 -- 2.0E-11 -- 1E-11 1E-11 -- -- -- 5.8E-09 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 -- 9.1E-12 -- 7E-11 7E-11 -- -- -- 2.7E-09 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 1.5E-09 9.9E-11 -- -- -- 6.0E-01 6.0E-01 4.4E-07 2.9E-08 7E-07 5E-08 8E-07
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 1.6E-11 2.5E-12 1E-10 2E-11 1E-10 -- -- 4.9E-09 7.5E-10 -- -- --
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 -- 7.8E-16 -- 1E-10 1E-10 2.0E-08 2.0E-08 -- 2.3E-13 -- 1E-05 1E-05
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 -- 3.3E-11 -- 7E-11 7E-11 3.0E-05 3.0E-05 -- 9.7E-09 -- 3E-04 3E-04
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 -- 2.7E-16 -- 4E-11 4E-11 2.0E-08 2.0E-08 -- 8.0E-14 -- 4E-06 4E-06

Total 2E-08 8E-02
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

Noncancer Risk Calculations

Exposure 
Point Chemical of Potential Concern

EPC Cancer Risk Calculations



Table 6-56
Calculation of Cancer Risks and Noncancer Hazards – General Construction Worker Ambient Air RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Ambient Air
Receptor Population: General Construction Worker Exposure Medium: Ambient Air
Population Age: Adult Exposure Route: Inhalation

Values Units

Inhalation Unit 
Risk (µg/m3)-1

Exposure 
Concentration 

(µg/m3)

Cancer 
Risk from 
Inhalation

RfC                   
(µg/m3)

Exposure 
Concentration 

(µg/m3)

Noncancer 
HQ from 

Inhalation

Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 5.4E-04 -- 7.0E+01 1.6E-01 2E-03
Benzene 3.1E-01 µg/m3 7.8E-06 3.5E-04 3E-09 8.0E+01 1.0E-01 1E-03
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 5.5E-04 3E-09 2.0E+02 1.6E-01 8E-04
Chloroform 3.6E-01 µg/m3 2.3E-05 4.0E-04 9E-09 2.4E+02 1.2E-01 5E-04
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 4.9E-04 1E-09 9.0E+03 1.4E-01 2E-05
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 2.7E-02 7E-09 4.0E+01 8.0E+00 2E-01
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 2.7E-04 1E-09 2.0E+00 8.1E-02 4E-02
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 1.1E-05 7E-09 -- 3.4E-03 --

Total 3E-08 2E-01
Notes:
-- = not applicable
µg/m3 = microgram per meter cubed
EPC = exposure point concentration
HQ = hazard quotient
RfC = reference concentration
RME = reasonable maximum exposure

Exposure 
Point Chemical of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-57
Noncancer Hazard Summary by Target Organ – General Construction Worker RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: General Construction Worker

Reproduction Dermal Blood Kidney Whole Body CNS; Developmental Immune System Liver Multiple Organs Thyroid GI Respiratory
Study Area Adult Cyanide multiple -- -- -- -- -- -- -- -- 1E-04 -- -- --

Aluminum CNS -- -- -- -- -- 5E-02 -- -- -- -- -- --
Antimony blood -- -- 2E-01 -- -- -- -- -- -- -- -- --
Arsenic dermal, blood -- 1E-01 1E-01 -- -- -- -- -- -- -- -- --
Cadmium kidney -- -- -- 7E-02 -- -- -- -- -- -- -- --
Cobalt thyroid -- -- -- -- -- -- -- -- -- 1E-02 -- --
Copper gastrointestinal -- -- -- -- -- -- -- -- -- -- 2E-01 --
Manganese CNS -- -- -- -- -- 7E-02 -- -- -- -- -- --
Mercury kidney -- -- -- 5E-03 -- -- -- -- -- -- -- --
Nickel whole body -- -- -- -- 2E-02 -- -- -- -- -- -- --
Selenium whole body -- -- -- -- 2E-03 -- -- -- -- -- -- --
Silver dermal -- 1E-02 -- -- -- -- -- -- -- -- -- --
Thallium dermal -- 2E-02 -- -- -- -- -- -- -- -- -- --
Vanadium dermal -- 2E-02 -- -- -- -- -- -- -- -- -- --
Zinc blood -- -- 2E-02 -- -- -- -- -- -- -- -- --
1-Methylnaphthalene respiratory -- -- -- -- -- -- -- -- -- -- -- 3E-05
2-Methylnaphthalene respiratory -- -- -- -- -- -- -- -- -- -- -- 9E-04
Biphenyl (1,1'-Biphenyl) developmental -- -- -- -- -- 7E-06 -- -- -- -- -- --
Dibenzofuran whole body -- -- -- -- 2E-04 -- -- -- -- -- -- --
Naphthalene CNS -- -- -- -- -- 8E-06 -- -- -- -- -- --
Phenanthrene kidney -- -- -- 8E-05 -- -- -- -- -- -- -- --
bis(2-Ethylhexyl)phthalate reproduction 5E-03 -- -- -- -- -- -- -- -- -- -- --
Aldrin kidney -- -- -- 7E-04 -- -- -- -- -- -- -- --
Dieldrin CNS -- -- -- -- -- 2E-03 -- -- -- -- -- --
Heptachlor immune system -- -- -- -- -- -- 2E-06 -- -- -- -- --
Heptachlor epoxide liver -- -- -- -- -- -- -- 4E-04 -- -- -- --
Total Chlordane liver -- -- -- -- -- -- -- 2E-03 -- -- -- --
Total Dioxin/Furan TEQ 2005 (Mammal) immune system -- -- -- -- -- -- 2E-02 -- -- -- -- --
Total Nondioxin-like PCB Congener CNS -- -- -- -- -- 1E+00 -- -- -- -- -- --
Total PCB Congener TEQ 2005 (Mammal) immune system -- -- -- -- -- -- 2E-02 -- -- -- -- --

Total Hazard Index by Target Organ 5E-03 2E-01 4E-01 8E-02 2E-02 1E+00 5E-02 3E-03 1E-04 1E-02 2E-01 9E-04
Notes:
-- = not applicable
CNS = central nervous system
CTE = central tendency exposure
GI = gastrointestinal
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

Exposure 
Point Age Class Contaminant of Potential Concern

Primary Target 
Organ

Target Organ Hazard Quotients



 Table 6-58
Cumulative Cancer Risks and Noncancer Hazards – General Construction Worker RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

 June 2017
171037-01.01

Scenario Timeframe: Future
Receptor Population: General Construction Worker

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation Total Cancer Risk

Noncancer HI from 
Dermal Contact

Noncancer HI 
from Ingestion

Noncancer HI 
from Inhalation Total Noncancer HI

Study Area Adult Surface Sediment 5E-07 1E-06 -- 2E-06 4E-01 2E+00 -- 2E+00
Surface Water 6E-09 1E-08 -- 2E-08 6E-02 2E-02 -- 8E-02
Ambient Air -- -- 3E-08 3E-08 -- -- 2E-01 2E-01

Total 2E-06 2E+00
Notes:
-- = not applicable
HI = hazard index
RME = reasonable maximum exposure

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-59
Calculation of Cancer Risks and Noncancer Hazards – General Construction Worker Surface Sediment CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Surface Sediment
Receptor Population: General Construction Worker Exposure Medium: Surface Sediment
Population Age: Adult Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Study Area Cyanide 6.3E-01 mg/kg -- -- -- 2.2E-09 -- -- -- 2.0E-02 2.0E-02 -- 1.3E-06 -- 7E-05 7E-05

Aluminum 1.0E+04 mg/kg -- -- -- 3.5E-05 -- -- -- 1.0E+00 1.0E+00 -- 2.1E-02 -- 2E-02 2E-02
Antimony 6.2E+00 mg/kg -- -- -- 2.1E-08 -- -- -- 6.0E-05 4.0E-04 -- 1.3E-05 -- 3E-02 3E-02
Arsenic 1.1E+01 mg/kg 1.5E+00 1.5E+00 7.3E-09 2.3E-08 1E-08 3E-08 5E-08 3.0E-04 3.0E-04 4.3E-06 1.3E-05 1E-02 4E-02 6E-02
Cadmium 6.2E+00 mg/kg -- -- 1.4E-10 2.2E-08 -- -- -- 2.5E-05 1.0E-03 8.2E-08 1.3E-05 3E-03 1E-02 2E-02
Chromium 8.3E+01 mg/kg -- -- -- 2.9E-07 -- -- -- 2.0E-02 1.5E+00 -- 1.7E-04 -- 1E-04 1E-04
Cobalt 9.2E+00 mg/kg -- -- -- 3.2E-08 -- -- -- 3.0E-03 3.0E-03 -- 1.9E-05 -- 6E-03 6E-03
Copper 2.5E+02 mg/kg -- -- -- 8.5E-07 -- -- -- 1.0E-02 1.0E-02 -- 5.1E-04 -- 5E-02 5E-02
Manganese 3.3E+02 mg/kg -- -- -- 1.1E-06 -- -- -- 9.6E-04 2.4E-02 -- 6.8E-04 -- 3E-02 3E-02
Mercury 1.4E+00 mg/kg -- -- -- 4.9E-09 -- -- -- 1.4E-04 2.0E-03 -- 2.9E-06 -- 1E-03 1E-03
Nickel 4.8E+01 mg/kg -- -- -- 1.7E-07 -- -- -- 8.0E-04 2.0E-02 -- 9.9E-05 -- 5E-03 5E-03
Selenium 1.8E+00 mg/kg -- -- -- 6.2E-09 -- -- -- 5.0E-03 5.0E-03 -- 3.7E-06 -- 7E-04 7E-04
Silver 6.3E+00 mg/kg -- -- -- 2.2E-08 -- -- -- 2.0E-04 5.0E-03 -- 1.3E-05 -- 3E-03 3E-03
Thallium 2.1E-01 mg/kg -- -- -- 7.3E-10 -- -- -- 4.0E-05 4.0E-05 -- 4.4E-07 -- 1E-02 1E-02
Vanadium 3.7E+01 mg/kg -- -- -- 1.3E-07 -- -- -- 2.3E-04 9.0E-03 -- 7.6E-05 -- 8E-03 8E-03
Zinc 5.7E+02 mg/kg -- -- -- 2.0E-06 -- -- -- 3.0E-01 3.0E-01 -- 1.2E-03 -- 4E-03 4E-03
1-Methylnaphthalene 2.1E-01 mg/kg 2.9E-02 2.9E-02 6.0E-10 7.2E-10 2E-11 2E-11 4E-11 7.0E-02 7.0E-02 3.6E-07 4.3E-07 5E-06 6E-06 1E-05
2-Methylnaphthalene 4.2E-01 mg/kg -- -- 1.2E-09 1.5E-09 -- -- -- 4.0E-03 4.0E-03 7.3E-07 8.8E-07 2E-04 2E-04 4E-04
Benzo(a)anthracene 3.2E+00 mg/kg 7.3E-01 7.3E-01 9.3E-09 1.1E-08 7E-09 8E-09 1E-08 -- -- 5.5E-06 6.6E-06 -- -- --
Benzo(a)pyrene 3.2E+00 mg/kg 7.3E+00 7.3E+00 9.3E-09 1.1E-08 7E-08 8E-08 1E-07 -- -- 5.5E-06 6.6E-06 -- -- --
Benzo(b)fluoranthene 3.4E+00 mg/kg 7.3E-01 7.3E-01 9.8E-09 1.2E-08 7E-09 9E-09 2E-08 -- -- 5.8E-06 7.0E-06 -- -- --
Benzo(j,k)fluoranthene 3.1E+00 mg/kg 7.3E-02 7.3E-02 9.0E-09 1.1E-08 7E-10 8E-10 1E-09 -- -- 5.3E-06 6.4E-06 -- -- --
Biphenyl (1,1'-Biphenyl) 1.0E-01 mg/kg 8.0E-03 8.0E-03 2.3E-10 3.5E-10 2E-12 3E-12 5E-12 1.0E-01 1.0E-01 1.3E-07 2.1E-07 1E-06 2E-06 3E-06
Chrysene 3.6E+00 mg/kg 7.3E-03 7.3E-03 1.0E-08 1.2E-08 8E-11 9E-11 2E-10 -- -- 6.2E-06 7.4E-06 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 6.1E-01 mg/kg 7.3E+00 7.3E+00 1.8E-09 2.1E-09 1E-08 2E-08 3E-08 -- -- 1.1E-06 1.3E-06 -- -- --
Dibenzofuran 1.5E-01 mg/kg -- -- 9.7E-11 5.1E-10 -- -- -- 4.0E-03 4.0E-03 5.8E-08 3.0E-07 1E-05 8E-05 9E-05
Indeno(1,2,3-c,d)pyrene 2.0E+00 mg/kg 7.3E-01 7.3E-01 5.7E-09 6.8E-09 4E-09 5E-09 9E-09 -- -- 3.4E-06 4.0E-06 -- -- --
Naphthalene 6.1E-01 mg/kg -- -- 1.8E-09 2.1E-09 -- -- -- 6.0E-01 6.0E-01 1.0E-06 1.3E-06 2E-06 2E-06 4E-06
Phenanthrene 2.9E+00 mg/kg -- -- 8.4E-09 1.0E-08 -- -- -- 3.0E-01 3.0E-01 5.0E-06 6.0E-06 2E-05 2E-05 4E-05
bis(2-Ethylhexyl)phthalate 2.2E+01 mg/kg 1.4E-02 1.4E-02 4.8E-08 7.5E-08 7E-10 1E-09 2E-09 1.0E-01 1.0E-01 2.9E-05 4.5E-05 3E-04 4E-04 7E-04
Aldrin 3.2E-03 mg/kg 1.7E+01 1.7E+01 7.1E-12 1.1E-11 1E-10 2E-10 3E-10 4.0E-05 4.0E-05 4.2E-09 6.6E-09 1E-04 2E-04 3E-04
Dieldrin 1.2E-02 mg/kg 1.6E+01 1.6E+01 2.6E-11 4.0E-11 4E-10 6E-10 1E-09 1.0E-04 1.0E-04 1.5E-08 2.4E-08 2E-04 2E-04 4E-04
Heptachlor 2.7E-05 mg/kg 4.5E+00 4.5E+00 6.1E-14 9.5E-14 3E-13 4E-13 7E-13 1.0E-04 1.0E-04 3.6E-11 5.7E-11 4E-07 6E-07 9E-07
Heptachlor epoxide 3.0E-04 mg/kg 9.1E+00 9.1E+00 6.6E-13 1.0E-12 6E-12 9E-12 2E-11 1.3E-05 1.3E-05 3.9E-10 6.1E-10 3E-05 5E-05 8E-05
Total Chlordane 8.2E-02 mg/kg 3.5E-01 3.5E-01 7.3E-11 2.8E-10 3E-11 1E-10 1E-10 6.0E-04 6.0E-04 4.3E-08 1.7E-07 7E-05 3E-04 4E-04
Total Dioxin/Furan TEQ 2005 (Mammal) 7.0E-05 mg/kg 1.5E+05 1.5E+05 4.7E-14 2.4E-13 7E-09 4E-08 4E-08 2.0E-08 2.0E-08 2.8E-11 1.4E-10 1E-03 7E-03 9E-03
Total Nondioxin-like PCB Congener 2.2E+00 mg/kg 2.0E+00 2.0E+00 6.8E-09 7.6E-09 1E-08 2E-08 3E-08 3.0E-05 3.0E-05 4.0E-06 4.5E-06 1E-01 1E-01 3E-01
Total PCB Congener TEQ 2005 (Mammal) 2.9E-05 mg/kg 1.5E+05 1.5E+05 9.0E-14 1.0E-13 1E-08 2E-08 3E-08 2.0E-08 2.0E-08 5.4E-11 6.0E-11 3E-03 3E-03 6E-03

Total 4E-07 5E-01
Notes:
-- = not applicable EPC = exposure point concentration mg/kg = milligram per kilogram RfD = reference dose
CDI = chronic daily intake HQ = hazard quotient mg/kg-day = milligram per kilogram per day TEQ = toxic equivalence quotient
CTE = central tendency exposure LADI = lifetime average daily intake PCB = polychlorinated biphenyl

Exposure 
Point Chemical of Potential Concern

EPC Cancer Risk Calculations Noncancer Risk Calculations



Table 6-60
Calculation of Cancer Risks and Noncancer Hazards – General Construction Worker Surface Water CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Surface Water
Receptor Population: General Construction Worker Exposure Medium: Surface Water
Population Age: Adult Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ

Study Area Cyanide 2.4E+00 µg/L -- -- 1.4E-09 1.6E-09 -- -- -- 2.0E-02 2.0E-02 8.4E-07 9.6E-07 4E-05 5E-05 9E-05
Antimony 3.6E+00 µg/L -- -- 2.1E-09 2.4E-09 -- -- -- 6.0E-05 4.0E-04 1.3E-06 1.4E-06 2E-02 4E-03 2E-02
Arsenic 1.4E+00 µg/L 1.5E+00 1.5E+00 8.5E-10 9.6E-10 1E-09 1E-09 3E-09 3.0E-04 3.0E-04 5.0E-07 5.7E-07 2E-03 2E-03 4E-03
Chromium 2.3E+00 µg/L -- -- 1.4E-09 1.6E-09 -- -- -- 2.0E-02 1.5E+00 8.1E-07 9.2E-07 4E-05 6E-07 4E-05
Copper 3.9E+00 µg/L -- -- 2.3E-09 2.6E-09 -- -- -- 1.0E-02 1.0E-02 1.4E-06 1.5E-06 1E-04 2E-04 3E-04
Manganese 7.5E+01 µg/L -- -- 4.5E-08 5.1E-08 -- -- -- 9.6E-04 2.4E-02 2.7E-05 3.0E-05 3E-02 1E-03 3E-02
Mercury 6.9E-03 µg/L -- -- 4.1E-12 4.6E-12 -- -- -- 1.4E-04 2.0E-03 2.4E-09 2.8E-09 2E-05 1E-06 2E-05
Vanadium 2.0E+00 µg/L -- -- 1.2E-09 1.3E-09 -- -- -- 2.3E-04 9.0E-03 7.0E-07 7.9E-07 3E-03 9E-05 3E-03
1,2-Dichloroethene, cis- 1.8E-01 µg/L -- -- 8.8E-10 1.2E-10 -- -- -- 2.0E-02 2.0E-02 5.2E-07 7.2E-08 3E-05 4E-06 3E-05
Benzene 1.5E-01 µg/L 5.5E-02 5.5E-02 1.4E-09 1.0E-10 7E-11 6E-12 8E-11 1.0E-02 1.0E-02 8.0E-07 6.0E-08 8E-05 6E-06 9E-05
Chloroform 1.1E-01 µg/L 3.1E-02 3.1E-02 4.7E-10 7.1E-11 1E-11 2E-12 2E-11 1.0E-01 1.0E-01 2.8E-07 4.2E-08 3E-06 4E-07 3E-06
Trichloroethene (TCE) 1.0E-01 µg/L 4.6E-02 4.6E-02 7.7E-10 6.8E-11 4E-11 3E-12 4E-11 5.0E-04 5.0E-04 4.6E-07 4.1E-08 9E-04 8E-05 1E-03
Vinyl chloride 1.1E-01 µg/L 7.2E-01 7.2E-01 3.9E-10 7.6E-11 3E-10 5E-11 3E-10 3.0E-03 3.0E-03 2.3E-07 4.5E-08 8E-05 2E-05 9E-05
bis(2-Ethylhexyl)phthalate 1.0E+00 µg/L 1.4E-02 1.4E-02 4.9E-08 7.0E-10 7E-10 1E-11 7E-10 1.0E-01 1.0E-01 2.9E-05 4.1E-07 3E-04 4E-06 3E-04
Benzo(a)anthracene 4.9E-03 µg/L 7.3E-01 7.3E-01 -- 3.3E-12 -- 2E-12 2E-12 -- -- -- 2.0E-09 -- -- --
Benzo(a)pyrene 4.5E-03 µg/L 7.3E+00 7.3E+00 -- 3.1E-12 -- 2E-11 2E-11 -- -- -- 1.8E-09 -- -- --
Benzo(b)fluoranthene 4.8E-03 µg/L 7.3E-01 7.3E-01 -- 3.3E-12 -- 2E-12 2E-12 -- -- -- 1.9E-09 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 1.4E-03 µg/L 7.3E+00 7.3E+00 -- 9.6E-13 -- 7E-12 7E-12 -- -- -- 5.7E-10 -- -- --
Naphthalene 1.7E-02 µg/L -- -- 4.6E-10 1.1E-11 -- -- -- 6.0E-01 6.0E-01 2.7E-07 6.7E-09 5E-07 1E-08 5E-07
Hexachlorocyclohexane (BHC), delta- 6.0E-04 µg/L 6.3E+00 6.3E+00 7.3E-12 4.1E-13 5E-11 3E-12 5E-11 -- -- 4.3E-09 2.4E-10 -- -- --
Total Dioxin/Furan TEQ 2005 (Mammal) 5.4E-07 µg/L 1.5E+05 1.5E+05 -- 3.6E-16 -- 5E-11 5E-11 2.0E-08 2.0E-08 -- 2.2E-13 -- 1E-05 1E-05
Total Nondioxin-like PCB Congener 7.6E-03 µg/L 2.0E+00 2.0E+00 -- 5.1E-12 -- 1E-11 1E-11 3.0E-05 3.0E-05 -- 3.0E-09 -- 1E-04 1E-04
Total PCB Congener TEQ 2005 (Mammal) 1.4E-07 µg/L 1.5E+05 1.5E+05 -- 9.6E-17 -- 1E-11 1E-11 2.0E-08 2.0E-08 -- 5.7E-14 -- 3E-06 3E-06

Total 4E-09 6E-02
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
CTE = central tendency exposure
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
TEQ = toxic equivalence quotient

Exposure 
Point Chemical of Potential Concern

EPC Cancer Risk Calculations Noncancer Risk Calculations



Table 6-61
Calculation of Cancer Risks and Noncancer Hazards – General Construction Worker Ambient Air CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Ambient Air
Receptor Population: General Construction Worker Exposure Medium: Ambient Air
Population Age: Adult Exposure Route: Inhalation

Values Units

Inhalation Unit Risk 
(µg/m3)-1

Exposure Concentration 
(µg/m3)

Cancer Risk from 
Inhalation

RfC
(µg/m3)

Exposure Concentration 
(µg/m3)

Noncancer HQ 
from Inhalation

Study Area 1,2,4-Trimethylbenzene 2.9E-01 µg/m3 -- 1.6E-04 -- 7.0E+01 9.7E-02 1E-03
Benzene 2.6E-01 µg/m3 7.8E-06 1.5E-04 1E-09 8.0E+01 8.6E-02 1E-03
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 2.7E-04 2E-09 2.0E+02 1.6E-01 8E-04
Chloroform 1.7E-01 µg/m3 2.3E-05 9.8E-05 2E-09 2.4E+02 5.8E-02 2E-04
Ethylbenzene 2.4E-01 µg/m3 2.5E-06 1.3E-04 3E-10 9.0E+03 7.9E-02 9E-06
Tetrachloroethene (PCE) 4.7E+00 µg/m3 2.6E-07 2.6E-03 7E-10 4.0E+01 1.6E+00 4E-02
Trichloroethene (TCE) 9.8E-02 µg/m3 4.1E-06 5.5E-05 2E-10 2.0E+00 3.3E-02 2E-02
Aroclor 1242 7.7E-03 µg/m3 5.7E-04 4.3E-06 2E-09 -- 2.6E-03 --

Total 9E-09 6E-02
Notes:
-- = not applicable
µg/m3 = microgram per meter cubed
CTE = central tendency exposure
EPC = exposure point concentration
HQ = hazard quotient
RfC = reference concentration

Exposure 
Point Chemical of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-62
Noncancer Hazard Summary by Target Organ – General Construction Worker CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: General Construction Worker

Reproduction Dermal Blood Kidney Whole Body CNS; Developmental Immune System Liver Multiple Organs Thyroid GI Respiratory
Study Area Adult Cyanide multiple -- -- -- -- -- -- -- -- 7E-05 -- -- --

Aluminum CNS -- -- -- -- -- 2E-02 -- -- -- -- -- --
Antimony blood -- -- 3E-02 -- -- -- -- -- -- -- -- --
Arsenic dermal, blood -- 6E-02 6E-02 -- -- -- -- -- -- -- -- --
Cadmium kidney -- -- -- 2E-02 -- -- -- -- -- -- -- --
Cobalt thyroid -- -- -- -- -- -- -- -- -- 6E-03 -- --
Copper gastrointestinal -- -- -- -- -- -- -- -- -- -- 5E-02 --
Manganese CNS -- -- -- -- -- 3E-02 -- -- -- -- -- --
Mercury kidney -- -- -- 1E-03 -- -- -- -- -- -- -- --
Nickel whole body -- -- -- -- 5E-03 -- -- -- -- -- -- --
Selenium whole body -- -- -- -- 7E-04 -- -- -- -- -- -- --
Silver dermal -- 3E-03 -- -- -- -- -- -- -- -- -- --
Thallium dermal -- 1E-02 -- -- -- -- -- -- -- -- -- --
Vanadium dermal -- 8E-03 -- -- -- -- -- -- -- -- -- --
Zinc blood -- -- 4E-03 -- -- -- -- -- -- -- -- --
1-Methylnaphthalene respiratory -- -- -- -- -- -- -- -- -- -- -- 1E-05
2-Methylnaphthalene respiratory -- -- -- -- -- -- -- -- -- -- -- 4E-04
Biphenyl (1,1'-Biphenyl) developmental -- -- -- -- -- 3E-06 -- -- -- -- -- --
Dibenzofuran whole body -- -- -- -- 9E-05 -- -- -- -- -- -- --
Naphthalene CNS -- -- -- -- -- 4E-06 -- -- -- -- -- --
Phenanthrene kidney -- -- -- 4E-05 -- -- -- -- -- -- -- --
bis(2-Ethylhexyl)phthalate reproduction 7E-04 -- -- -- -- -- -- -- -- -- -- --
Aldrin kidney -- -- -- 3E-04 -- -- -- -- -- -- -- --
Dieldrin CNS -- -- -- -- -- 4E-04 -- -- -- -- -- --
Heptachlor immune system -- -- -- -- -- -- 9E-07 -- -- -- -- --
Heptachlor epoxide liver -- -- -- -- -- -- -- 8E-05 -- -- -- --
Total Chlordane liver -- -- -- -- -- -- -- 4E-04 -- -- -- --
Total Dioxin/Furan TEQ 2005 (Mammal) immune system -- -- -- -- -- -- 9E-03 -- -- -- -- --
Total Nondioxin-like PCB Congener CNS -- -- -- -- -- 3E-01 -- -- -- -- -- --
Total PCB Congener TEQ 2005 (Mammal) immune system -- -- -- -- -- -- 6E-03 -- -- -- -- --

Total Hazard Index by Target Organ 7E-04 8E-02 1E-01 2E-02 6E-03 3E-01 1E-02 4E-04 7E-05 6E-03 5E-02 4E-04
Notes:
-- = not applicable
CNS = central nervous system
CTE = central tendency exposure
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

Exposure 
Point Age Class Contaminant of Potential Concern

Primary Target 
Organ

Target Organ Hazard Quotients



 Table 6-63
Cumulative Cancer Risks and Noncancer Hazards – General Construction Worker CTE

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future
Receptor Population: General Construction Worker

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation Total Cancer Risk

Noncancer HI 
from Dermal 

Contact
Noncancer HI 

from Ingestion
Noncancer HI 

from Inhalation
Total Noncancer 

HI
Study Area Adult Surface Sediment 1E-07 2E-07 -- 4E-07 2E-01 4E-01 -- 5E-01

Surface Water 2E-09 2E-09 -- 4E-09 6E-02 7E-03 -- 6E-02
Ambient Air -- -- 9E-09 9E-09 -- -- 6E-02 6E-02

Total 4E-07 7E-01
Notes:
-- = not applicable
CTE = central tendency exposure
HI = hazard index

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-64
Calculation of Cancer Risks and Noncancer Hazards – Sailboat User Soil RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Soil
Receptor Population: Sailboat User Exposure Medium: Soil
Population Age: Adult Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 
Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg- day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Study Area Aluminum 1.1E+04 mg/kg -- -- -- 1.4E-04 -- -- -- 1.0E+00 1.0E+00 -- 2.0E-03 -- 2E-03 2E-03

Antimony 1.0E+00 mg/kg -- -- -- 1.3E-08 -- -- -- 6.0E-05 4.0E-04 -- 1.9E-07 -- 5E-04 5E-04
Arsenic 9.2E+00 mg/kg 1.5E+00 1.5E+00 8.7E-09 7.0E-08 1E-08 1E-07 1E-07 3.0E-04 3.0E-04 1.2E-07 9.8E-07 4E-04 3E-03 4E-03
Cadmium 1.0E+00 mg/kg -- -- 3.2E-11 1.3E-08 -- -- -- 2.5E-05 1.0E-03 4.5E-10 1.8E-07 2E-05 2E-04 2E-04
Chromium 5.8E+01 mg/kg -- -- -- 7.4E-07 -- -- -- 2.0E-02 1.5E+00 -- 1.0E-05 -- 7E-06 7E-06
Cobalt 9.4E+00 mg/kg -- -- -- 1.2E-07 -- -- -- 3.0E-04 3.0E-04 -- 1.7E-06 -- 6E-03 6E-03
Copper 1.0E+02 mg/kg -- -- -- 1.3E-06 -- -- -- 4.0E-02 4.0E-02 -- 1.8E-05 -- 5E-04 5E-04
Manganese 4.3E+02 mg/kg -- -- -- 5.5E-06 -- -- -- 9.6E-04 2.4E-02 -- 7.6E-05 -- 3E-03 3E-03
Mercury 8.2E-01 mg/kg -- -- -- 1.0E-08 -- -- -- 2.1E-05 3.0E-04 -- 1.5E-07 -- 5E-04 5E-04
Nickel 2.7E+01 mg/kg -- -- -- 3.4E-07 -- -- -- 8.0E-04 2.0E-02 -- 4.7E-06 -- 2E-04 2E-04
Selenium 1.6E+00 mg/kg -- -- -- 2.0E-08 -- -- -- 5.0E-03 5.0E-03 -- 2.8E-07 -- 6E-05 6E-05
Silver 3.1E+00 mg/kg -- -- -- 4.0E-08 -- -- -- 2.0E-04 5.0E-03 -- 5.6E-07 -- 1E-04 1E-04
Thallium 2.8E-01 mg/kg -- -- -- 3.6E-09 -- -- -- 1.0E-05 1.0E-05 -- 5.1E-08 -- 5E-03 5E-03
Vanadium 3.0E+01 mg/kg -- -- -- 3.8E-07 -- -- -- 2.3E-04 9.0E-03 -- 5.3E-06 -- 6E-04 6E-04
Zinc 2.1E+02 mg/kg -- -- -- 2.7E-06 -- -- -- 3.0E-01 3.0E-01 -- 3.8E-05 -- 1E-04 1E-04
1-Methylnaphthalene 1.1E-01 mg/kg 2.9E-02 2.9E-02 4.5E-10 1.4E-09 1E-11 4E-11 5E-11 7.0E-02 7.0E-02 6.2E-09 1.9E-08 9E-08 3E-07 4E-07
2-Methylnaphthalene 2.3E-01 mg/kg -- -- 9.6E-10 3.0E-09 -- -- -- 4.0E-03 4.0E-03 1.3E-08 4.2E-08 3E-06 1E-05 1E-05
Benzo(a)anthracene 1.1E+00 mg/kg 7.3E-01 7.3E-01 4.4E-09 1.4E-08 3E-09 1E-08 1E-08 -- -- 6.2E-08 1.9E-07 -- -- --
Benzo(a)pyrene 1.3E+00 mg/kg 7.3E+00 7.3E+00 5.3E-09 1.6E-08 4E-08 1E-07 2E-07 -- -- 7.4E-08 2.3E-07 -- -- --
Benzo(b)fluoranthene 1.2E+00 mg/kg 7.3E-01 7.3E-01 4.8E-09 1.5E-08 4E-09 1E-08 1E-08 -- -- 6.7E-08 2.1E-07 -- -- --
Benzo(j,k)fluoranthene 9.6E-01 mg/kg 7.3E-02 7.3E-02 3.9E-09 1.2E-08 3E-10 9E-10 1E-09 -- -- 5.5E-08 1.7E-07 -- -- --
Biphenyl (1,1'-Biphenyl) 6.8E-02 mg/kg 8.0E-03 8.0E-03 2.1E-10 8.6E-10 2E-12 7E-12 9E-12 5.0E-01 5.0E-01 3.0E-09 1.2E-08 6E-09 2E-08 3E-08
Chrysene 1.2E+00 mg/kg 7.3E-03 7.3E-03 5.0E-09 1.6E-08 4E-11 1E-10 1E-10 -- -- 7.0E-08 2.2E-07 -- -- --
Dibenzo(a,h)anthracene and 
Dibenzo(a,c)anthracene 2.3E-01 mg/kg 7.3E+00 7.3E+00 9.5E-10 3.0E-09 7E-09 2E-08 3E-08 -- -- 1.3E-08 4.1E-08 -- -- --

Dibenzofuran 8.1E-02 mg/kg -- -- 7.6E-11 1.0E-09 -- -- -- 1.0E-03 1.0E-03 1.1E-09 1.4E-08 1E-06 1E-05 2E-05
Indeno(1,2,3-c,d)pyrene 7.6E-01 mg/kg 7.3E-01 7.3E-01 3.1E-09 9.6E-09 2E-09 7E-09 9E-09 -- -- 4.3E-08 1.3E-07 -- -- --
Naphthalene 3.5E-01 mg/kg -- -- 1.4E-09 4.5E-09 -- -- -- 2.0E-02 2.0E-02 2.0E-08 6.3E-08 1E-06 3E-06 4E-06
Phenanthrene 9.4E-01 mg/kg -- -- 3.9E-09 1.2E-08 -- -- -- 3.0E-02 3.0E-02 5.4E-08 1.7E-07 2E-06 6E-06 7E-06
bis(2-Ethylhexyl)phthalate 2.9E+00 mg/kg 1.4E-02 1.4E-02 9.2E-09 3.7E-08 1E-10 5E-10 6E-10 2.0E-02 2.0E-02 1.3E-07 5.2E-07 6E-06 3E-05 3E-05
Aldrin 4.1E-04 mg/kg 1.7E+01 1.7E+01 1.3E-12 5.2E-12 2E-11 9E-11 1E-10 3.0E-05 3.0E-05 1.8E-11 7.2E-11 6E-07 2E-06 3E-06
Dieldrin 1.8E-03 mg/kg 1.6E+01 1.6E+01 5.6E-12 2.3E-11 9E-11 4E-10 5E-10 5.0E-05 5.0E-05 7.8E-11 3.2E-10 2E-06 6E-06 8E-06
Heptachlor 1.0E-04 mg/kg 4.5E+00 4.5E+00 3.2E-13 1.3E-12 1E-12 6E-12 7E-12 5.0E-04 5.0E-04 4.5E-12 1.8E-11 9E-09 4E-08 5E-08
Heptachlor epoxide 1.7E-04 mg/kg 9.1E+00 9.1E+00 5.3E-13 2.1E-12 5E-12 2E-11 2E-11 1.3E-05 1.3E-05 7.4E-12 3.0E-11 6E-07 2E-06 3E-06
Hexachlorocyclohexane (BHC), delta- 7.8E-05 mg/kg 6.3E+00 6.3E+00 2.5E-13 1.0E-12 2E-12 6E-12 8E-12 8.0E-03 8.0E-03 3.4E-12 1.4E-11 4E-10 2E-09 2E-09
Total Chlordane 1.5E-02 mg/kg 3.5E-01 3.5E-01 1.9E-11 1.9E-10 7E-12 7E-11 7E-11 5.0E-04 5.0E-04 2.7E-10 2.7E-09 5E-07 5E-06 6E-06
Total Dioxin/Furan TEQ 2005 (Mammal) 1.3E-04 mg/kg 1.5E+05 1.5E+05 1.2E-13 1.6E-12 2E-08 2E-07 3E-07 7.0E-10 7.0E-10 1.7E-12 2.3E-11 2E-03 3E-02 4E-02
Total Nondioxin-like PCB Congener 6.1E-01 mg/kg 2.0E+00 2.0E+00 2.7E-09 7.8E-09 5E-09 2E-08 2E-08 2.0E-05 2.0E-05 3.8E-08 1.1E-07 2E-03 5E-03 7E-03
Total PCB Congener TEQ 2005 (Mammal) 9.85E-06 mg/kg 1.5E+05 1.5E+05 4.3E-14 1.3E-13 6E-09 2E-08 3E-08 7.0E-10 7.0E-10 6.1E-13 1.8E-12 9E-04 3E-03 3E-08

Total 7E-07 6E-02
Notes:
CDI = chronic daily intake LADI = lifetime average daily intake PCB = polychlorinated biphenyl TEQ = toxic equivalence quotient
EPC = exposure point concentration mg/kg = milligram per kilogram RfD = reference dose
HQ = hazard quotient mg/kg-day = milligram per kilogram per day RME = reasonable maximum exposure

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-65
Calculation of Cancer Risks and Noncancer Hazards – Sailboat User Ambient Air RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Ambient Air
Receptor Population: Sailboat User Exposure Medium: Ambient Air
Population Age: Adult Exposure Route: Inhalation

Values Units

Inhalation Unit 
Risk (µg/m3)-1

Exposure 
Concentration 

(µg/m3)

Cancer 
Risk from 
Inhalation

RfC                   
(µg/m3)

Exposure 
Concentration 

(µg/m3)

Noncancer 
HQ from 

Inhalation

Study Area 1,2,4-Trimethylbenzene 4.8E-01 µg/m3 -- 2.4E-03 -- 7.0E+00 3.4E-02 5E-03
Benzene 3.1E-01 µg/m3 7.8E-06 1.6E-03 1E-08 3.0E+01 2.2E-02 7E-04
Carbon tetrachloride (Tetrachloromethane) 4.9E-01 µg/m3 6.0E-06 2.5E-03 2E-08 1.0E+02 3.5E-02 4E-04
Chloroform 3.6E-01 µg/m3 2.3E-05 1.8E-03 4E-08 9.8E+01 2.6E-02 3E-04
Ethylbenzene 4.3E-01 µg/m3 2.5E-06 2.2E-03 6E-09 1.0E+03 3.1E-02 3E-05
Tetrachloroethene (PCE) 2.4E+01 µg/m3 2.6E-07 1.2E-01 3E-08 4.0E+01 1.7E+00 4E-02
Trichloroethene (TCE) 2.4E-01 µg/m3 4.1E-06 1.2E-03 5E-09 2.0E+00 1.7E-02 9E-03
Aroclor 1242 1.0E-02 µg/m3 5.7E-04 5.2E-05 3E-08 -- 7.3E-04 --

Total 1E-07 6E-02
Notes:
µg/m3 = microgram per meter cubed
EPC = exposure point concentration
HQ = hazard quotient
RfC = reference concentration
RME = reasonable maximum exposure

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-66
Cumulative Cancer Risks and Noncancer Hazards – Sailboat User RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Sailboat User

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation Total Cancer Risk

Noncancer HI 
from Dermal 

Contact
Noncancer HI 

from Ingestion
Noncancer HI 

from Inhalation
Total Noncancer 

HI
Study Area Adult Soil 1E-07 6E-07 -- 7E-07 6E-03 6E-02 -- 7E-02

Ambient Air -- -- 1E-07 1E-07 -- -- 6E-02 6E-02
Total 8E-07 1E-01
Notes:
-- = not applicable
HI = hazard index
RME = reasonable maximum exposure

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-67
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Residents Overflow Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Overflow Sediment
Receptor Population: Residents Exposure Medium: Overflow Sediment
Population Age: Adult/Adolescent/Child Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg- day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ

Population Age: Adult
Upland Area Cyanide 9.3E-01 mg/kg -- -- -- 2.7E-09 -- -- -- 6.0E-04 6.0E-04 -- 9.6E-09 -- 2E-05 2E-05

Aluminum 1.2E+04 mg/kg -- -- -- 3.6E-05 -- -- -- 1.0E+00 1.0E+00 -- 1.3E-04 -- 1E-04 1E-04
Antimony 7.2E+00 mg/kg -- -- -- 2.1E-08 -- -- -- 6.0E-05 4.0E-04 -- 7.4E-08 -- 2E-04 2E-04
Arsenic 3.8E+01 mg/kg 1.5E+00 1.5E+00 6.0E-08 6.7E-08 9E-08 1E-07 2E-07 3.0E-04 3.0E-04 2.1E-07 2.3E-07 7E-04 8E-04 1E-03
Cadmium 2.7E+01 mg/kg -- -- 1.4E-09 7.9E-08 -- -- -- 2.5E-05 1.0E-03 5.0E-09 2.8E-07 2E-04 3E-04 5E-04
Chromium 2.2E+02 mg/kg -- -- -- 6.6E-07 -- -- -- 2.0E-02 1.5E+00 -- 2.3E-06 -- 2E-06 2E-06
Cobalt 1.4E+01 mg/kg -- -- -- 4.2E-08 -- -- -- 3.0E-04 3.0E-04 -- 1.5E-07 -- 5E-04 5E-04
Copper 1.9E+03 mg/kg -- -- -- 5.5E-06 -- -- -- 4.0E-02 4.0E-02 -- 1.9E-05 -- 5E-04 5E-04
Manganese 3.1E+02 mg/kg -- -- -- 9.2E-07 -- -- -- 9.6E-04 2.4E-02 -- 3.2E-06 -- 1E-04 1E-04
Mercury 2.2E+00 mg/kg -- -- -- 6.4E-09 -- -- -- 2.1E-05 3.0E-04 -- 2.2E-08 -- 7E-05 7E-05
Nickel 2.7E+02 mg/kg -- -- -- 7.9E-07 -- -- -- 8.0E-04 2.0E-02 -- 2.8E-06 -- 1E-04 1E-04
Selenium 4.2E+00 mg/kg -- -- -- 1.2E-08 -- -- -- 5.0E-03 5.0E-03 -- 4.4E-08 -- 9E-06 9E-06
Silver 1.0E+01 mg/kg -- -- -- 3.0E-08 -- -- -- 2.0E-04 5.0E-03 -- 1.0E-07 -- 2E-05 2E-05
Thallium 3.7E-01 mg/kg -- -- -- 1.1E-09 -- -- -- 1.0E-05 1.0E-05 -- 3.8E-09 -- 4E-04 4E-04
Vanadium 5.2E+01 mg/kg -- -- -- 1.5E-07 -- -- -- 2.3E-04 9.0E-03 -- 5.3E-07 -- 6E-05 6E-05
Zinc 1.8E+03 mg/kg -- -- -- 5.4E-06 -- -- -- 3.0E-01 3.0E-01 -- 1.9E-05 -- 6E-05 6E-05
Benzene 2.8E-01 mg/kg 5.5E-02 5.5E-02 -- 8.2E-10 -- 5E-11 5E-11 4.0E-03 4.0E-03 -- 2.9E-09 -- 7E-07 7E-07
Ethylbenzene 4.9E-01 mg/kg 1.1E-02 1.1E-02 -- 1.4E-09 -- 2E-11 2E-11 1.0E-01 1.0E-01 -- 5.0E-09 -- 5E-08 5E-08
Trichloroethene (TCE) 4.6E-03 mg/kg 4.6E-02 4.6E-02 -- 1.4E-11 -- 6E-13 6E-13 5.0E-04 5.0E-04 -- 4.7E-11 -- 9E-08 9E-08
Vinyl chloride 3.6E-03 mg/kg 7.2E-01 7.2E-01 -- 1.1E-11 -- 8E-12 8E-12 3.0E-03 3.0E-03 -- 3.7E-11 -- 1E-08 1E-08
1-Methylnaphthalene 8.8E-01 mg/kg 2.9E-02 2.9E-02 6.1E-09 2.6E-09 2E-10 7E-11 3E-10 7.0E-02 7.0E-02 2.1E-08 9.0E-09 3E-07 1E-07 4E-07
2-Methylnaphthalene 5.2E+00 mg/kg -- -- 3.6E-08 1.5E-08 -- -- -- 4.0E-03 4.0E-03 1.3E-07 5.4E-08 3E-05 1E-05 5E-05
Benzo(a)anthracene 5.4E+00 mg/kg 7.3E-01 7.3E-01 3.7E-08 1.6E-08 3E-08 1E-08 4E-08 -- -- 1.3E-07 5.6E-08 -- -- --
Benzo(a)pyrene 5.1E+00 mg/kg 7.3E+00 7.3E+00 3.5E-08 1.5E-08 3E-07 1E-07 4E-07 -- -- 1.2E-07 5.2E-08 -- -- --
Benzo(b)fluoranthene 5.6E+00 mg/kg 7.3E-01 7.3E-01 3.9E-08 1.6E-08 3E-08 1E-08 4E-08 -- -- 1.3E-07 5.7E-08 -- -- --
Benzo(j,k)fluoranthene 3.8E+00 mg/kg 7.3E-02 7.3E-02 2.6E-08 1.1E-08 2E-09 8E-10 3E-09 -- -- 9.3E-08 3.9E-08 -- -- --
Biphenyl (1,1'-Biphenyl) 6.9E-01 mg/kg 8.0E-03 8.0E-03 3.7E-09 2.0E-09 3E-11 2E-11 5E-11 5.0E-01 5.0E-01 1.3E-08 7.1E-09 3E-08 1E-08 4E-08
Chrysene 5.8E+00 mg/kg 7.3E-03 7.3E-03 4.0E-08 1.7E-08 3E-10 1E-10 4E-10 -- -- 1.4E-07 5.9E-08 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 1.0E+00 mg/kg 7.3E+00 7.3E+00 7.2E-09 3.1E-09 5E-08 2E-08 8E-08 -- -- 2.5E-08 1.1E-08 -- -- --
Dibenzofuran 6.6E-01 mg/kg -- -- 1.1E-09 1.9E-09 -- -- -- 1.0E-03 1.0E-03 3.7E-09 6.8E-09 4E-06 7E-06 1E-05
Indeno(1,2,3-c,d)pyrene 3.4E+00 mg/kg 7.3E-01 7.3E-01 2.4E-08 1.0E-08 2E-08 7E-09 2E-08 -- -- 8.3E-08 3.5E-08 -- -- --
Naphthalene 1.2E+01 mg/kg -- -- 8.2E-08 3.5E-08 -- -- -- 2.0E-02 2.0E-02 2.9E-07 1.2E-07 1E-05 6E-06 2E-05
Phenanthrene 6.5E+00 mg/kg -- -- 4.5E-08 1.9E-08 -- -- -- 3.0E-02 3.0E-02 1.6E-07 6.6E-08 5E-06 2E-06 7E-06

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-67
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Residents Overflow Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Overflow Sediment
Receptor Population: Residents Exposure Medium: Overflow Sediment
Population Age: Adult/Adolescent/Child Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg- day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Upland Area bis(2-Ethylhexyl)phthalate 5.8E+01 mg/kg 1.4E-02 1.4E-02 3.1E-07 1.7E-07 4E-09 2E-09 7E-09 2.0E-02 2.0E-02 1.1E-06 6.0E-07 5E-05 3E-05 8E-05
Aldrin 7.0E-03 mg/kg 1.7E+01 1.7E+01 3.7E-11 2.1E-11 6E-10 3E-10 1E-09 3.0E-05 3.0E-05 1.3E-10 7.2E-11 4E-06 2E-06 7E-06
Dieldrin 2.5E-02 mg/kg 1.6E+01 1.6E+01 1.3E-10 7.4E-11 2E-09 1E-09 3E-09 5.0E-05 5.0E-05 4.7E-10 2.6E-10 9E-06 5E-06 1E-05
Heptachlor 3.2E-03 mg/kg 4.5E+00 4.5E+00 1.7E-11 9.4E-12 8E-11 4E-11 1E-10 5.0E-04 5.0E-04 6.0E-11 3.3E-11 1E-07 7E-08 2E-07
Heptachlor epoxide 5.9E-03 mg/kg 9.1E+00 9.1E+00 3.2E-11 1.7E-11 3E-10 2E-10 4E-10 1.3E-05 1.3E-05 1.1E-10 6.1E-11 9E-06 5E-06 1E-05
Hexachlorocyclohexane (BHC), delta- 7.1E-03 mg/kg 6.3E+00 6.3E+00 3.8E-11 2.1E-11 2E-10 1E-10 4E-10 8.0E-03 8.0E-03 1.3E-10 7.3E-11 2E-08 9E-09 3E-08
Total Chlordane 2.0E-01 mg/kg 3.5E-01 3.5E-01 4.3E-10 5.9E-10 1E-10 2E-10 4E-10 5.0E-04 5.0E-04 1.5E-09 2.1E-09 3E-06 4E-06 7E-06
Total Dioxin/Furan TEQ 2005 (Mammal) 1.6E-04 mg/kg 1.5E+05 1.5E+05 2.6E-13 4.8E-13 4E-08 7E-08 1E-07 7.0E-10 7.0E-10 9.2E-13 1.7E-12 1E-03 2E-03 4E-03
Total PCB (Aroclorx1.75 and Congener) 1.2E+01 mg/kg 2.0E+00 2.0E+00 8.7E-08 3.5E-08 2E-07 7E-08 2E-07 2.0E-05 2.0E-05 3.1E-07 1.2E-07 2E-02 6E-03 2E-02
Total PCB Congener TEQ 2005 (Mammal) 1.5E-04 mg/kg 1.5E+05 1.5E+05 1.1E-12 4.4E-13 2E-07 7E-08 2E-07 7.0E-10 7.0E-10 3.9E-12 1.5E-12 6E-03 2E-03 8E-03

Total 1E-06 4E-02
Population Age: Adolescent
Upland Area Cyanide 9.3E-01 mg/kg -- -- -- 2.5E-09 -- -- -- 6.0E-04 6.0E-04 -- 1.4E-08 -- 2E-05 2E-05

Aluminum 1.2E+04 mg/kg -- -- -- 3.2E-05 -- -- -- 1.0E+00 1.0E+00 -- 1.9E-04 -- 2E-04 2E-04
Antimony 7.2E+00 mg/kg -- -- -- 1.9E-08 -- -- -- 6.0E-05 4.0E-04 -- 1.1E-07 -- 3E-04 3E-04
Arsenic 3.8E+01 mg/kg 1.5E+00 1.5E+00 3.8E-08 6.0E-08 6E-08 9E-08 1E-07 3.0E-04 3.0E-04 2.2E-07 3.5E-07 7E-04 1E-03 2E-03
Cadmium 2.7E+01 mg/kg -- -- 8.9E-10 7.1E-08 -- -- -- 2.5E-05 1.0E-03 5.2E-09 4.2E-07 2E-04 4E-04 6E-04
Chromium 2.2E+02 mg/kg -- -- -- 5.9E-07 -- -- -- 2.0E-02 1.5E+00 -- 3.5E-06 -- 2E-06 2E-06
Cobalt 1.4E+01 mg/kg -- -- -- 3.8E-08 -- -- -- 3.0E-04 3.0E-04 -- 2.2E-07 -- 7E-04 7E-04
Copper 1.9E+03 mg/kg -- -- -- 5.0E-06 -- -- -- 4.0E-02 4.0E-02 -- 2.9E-05 -- 7E-04 7E-04
Manganese 3.1E+02 mg/kg -- -- -- 8.3E-07 -- -- -- 9.6E-04 2.4E-02 -- 4.9E-06 -- 2E-04 2E-04
Mercury 2.2E+00 mg/kg -- -- -- 5.8E-09 -- -- -- 2.1E-05 3.0E-04 -- 3.4E-08 -- 1E-04 1E-04
Nickel 2.7E+02 mg/kg -- -- -- 7.1E-07 -- -- -- 8.0E-04 2.0E-02 -- 4.2E-06 -- 2E-04 2E-04
Selenium 4.2E+00 mg/kg -- -- -- 1.1E-08 -- -- -- 5.0E-03 5.0E-03 -- 6.6E-08 -- 1E-05 1E-05
Silver 1.0E+01 mg/kg -- -- -- 2.7E-08 -- -- -- 2.0E-04 5.0E-03 -- 1.6E-07 -- 3E-05 3E-05
Thallium 3.7E-01 mg/kg -- -- -- 9.8E-10 -- -- -- 1.0E-05 1.0E-05 -- 5.7E-09 -- 6E-04 6E-04
Vanadium 5.2E+01 mg/kg -- -- -- 1.4E-07 -- -- -- 2.3E-04 9.0E-03 -- 8.0E-07 -- 9E-05 9E-05
Zinc 1.8E+03 mg/kg -- -- -- 4.9E-06 -- -- -- 3.0E-01 3.0E-01 -- 2.8E-05 -- 9E-05 9E-05
Benzene 2.8E-01 mg/kg 5.5E-02 5.5E-02 -- 7.5E-10 -- 4E-11 4E-11 4.0E-03 4.0E-03 -- 4.3E-09 -- 1E-06 1E-06
Ethylbenzene 4.9E-01 mg/kg 1.1E-02 1.1E-02 -- 1.3E-09 -- 1E-11 1E-11 1.0E-01 1.0E-01 -- 7.6E-09 -- 8E-08 8E-08
Trichloroethene (TCE) 4.6E-03 mg/kg 4.6E-02 4.6E-02 -- 3.3E-11 -- 2E-12 2E-12 5.0E-04 5.0E-04 -- 7.1E-11 -- 1E-07 1E-07
Vinyl chloride 3.6E-03 mg/kg 7.2E-01 7.2E-01 -- 2.6E-11 -- 2E-11 2E-11 3.0E-03 3.0E-03 -- 5.6E-11 -- 2E-08 2E-08
1-Methylnaphthalene 8.8E-01 mg/kg 2.9E-02 2.9E-02 3.8E-09 2.3E-09 1E-10 7E-11 2E-10 7.0E-02 7.0E-02 2.2E-08 1.4E-08 3E-07 2E-07 5E-07
2-Methylnaphthalene 5.2E+00 mg/kg -- -- 2.3E-08 1.4E-08 -- -- -- 4.0E-03 4.0E-03 1.3E-07 8.1E-08 3E-05 2E-05 5E-05



Table 6-67
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Residents Overflow Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Overflow Sediment
Receptor Population: Residents Exposure Medium: Overflow Sediment
Population Age: Adult/Adolescent/Child Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg- day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Upland Area Benzo(a)anthracene 5.4E+00 mg/kg 7.3E-01 7.3E-01 6.2E-08 3.8E-08 5E-08 3E-08 7E-08 -- -- 1.4E-07 8.4E-08 -- -- --
Benzo(a)pyrene 5.1E+00 mg/kg 7.3E+00 7.3E+00 5.8E-08 3.6E-08 4E-07 3E-07 7E-07 -- -- 1.3E-07 7.9E-08 -- -- --
Benzo(b)fluoranthene 5.6E+00 mg/kg 7.3E-01 7.3E-01 6.4E-08 4.0E-08 5E-08 3E-08 8E-08 -- -- 1.4E-07 8.7E-08 -- -- --
Benzo(j,k)fluoranthene 3.8E+00 mg/kg 7.3E-02 7.3E-02 4.4E-08 2.7E-08 3E-09 2E-09 5E-09 -- -- 9.7E-08 6.0E-08 -- -- --
Biphenyl (1,1'-Biphenyl) 6.9E-01 mg/kg 8.0E-03 8.0E-03 2.3E-09 1.8E-09 2E-11 1E-11 3E-11 5.0E-01 5.0E-01 1.3E-08 1.1E-08 3E-08 2E-08 5E-08
Chrysene 5.8E+00 mg/kg 7.3E-03 7.3E-03 6.6E-08 4.1E-08 5E-10 3E-10 8E-10 -- -- 1.5E-07 9.0E-08 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 1.0E+00 mg/kg 7.3E+00 7.3E+00 1.2E-08 7.4E-09 9E-08 5E-08 1E-07 -- -- 2.6E-08 1.6E-08 -- -- --
Dibenzofuran 6.6E-01 mg/kg -- -- 6.6E-10 1.8E-09 -- -- -- 1.0E-03 1.0E-03 3.9E-09 1.0E-08 4E-06 1E-05 1E-05
Indeno(1,2,3-c,d)pyrene 3.4E+00 mg/kg 7.3E-01 7.3E-01 3.9E-08 2.4E-08 3E-08 2E-08 5E-08 -- -- 8.6E-08 5.3E-08 -- -- --
Naphthalene 1.2E+01 mg/kg -- -- 5.1E-08 3.1E-08 -- -- -- 2.0E-02 2.0E-02 3.0E-07 1.8E-07 1E-05 9E-06 2E-05
Phenanthrene 6.5E+00 mg/kg -- -- 2.8E-08 1.7E-08 -- -- -- 3.0E-02 3.0E-02 1.6E-07 1.0E-07 5E-06 3E-06 9E-06
bis(2-Ethylhexyl)phthalate 5.8E+01 mg/kg 1.4E-02 1.4E-02 1.9E-07 1.5E-07 3E-09 2E-09 5E-09 2.0E-02 2.0E-02 1.1E-06 9.0E-07 6E-05 5E-05 1E-04
Aldrin 7.0E-03 mg/kg 1.7E+01 1.7E+01 2.3E-11 1.9E-11 4E-10 3E-10 7E-10 3.0E-05 3.0E-05 1.4E-10 1.1E-10 5E-06 4E-06 8E-06
Dieldrin 2.5E-02 mg/kg 1.6E+01 1.6E+01 8.4E-11 6.7E-11 1E-09 1E-09 2E-09 5.0E-05 5.0E-05 4.9E-10 3.9E-10 1E-05 8E-06 2E-05
Heptachlor 3.2E-03 mg/kg 4.5E+00 4.5E+00 1.1E-11 8.5E-12 5E-11 4E-11 9E-11 5.0E-04 5.0E-04 6.2E-11 5.0E-11 1E-07 1E-07 2E-07
Heptachlor epoxide 5.9E-03 mg/kg 9.1E+00 9.1E+00 2.0E-11 1.6E-11 2E-10 1E-10 3E-10 1.3E-05 1.3E-05 1.2E-10 9.2E-11 9E-06 7E-06 2E-05
Hexachlorocyclohexane (BHC), delta- 7.1E-03 mg/kg 6.3E+00 6.3E+00 2.4E-11 1.9E-11 1E-10 1E-10 3E-10 8.0E-03 8.0E-03 1.4E-10 1.1E-10 2E-08 1E-08 3E-08
Total Chlordane 2.0E-01 mg/kg 3.5E-01 3.5E-01 2.7E-10 5.3E-10 9E-11 2E-10 3E-10 5.0E-04 5.0E-04 1.6E-09 3.1E-09 3E-06 6E-06 9E-06
Total Dioxin/Furan TEQ 2005 (Mammal) 1.6E-04 mg/kg 1.5E+05 1.5E+05 1.6E-13 4.4E-13 2E-08 7E-08 9E-08 7.0E-10 7.0E-10 9.6E-13 2.6E-12 1E-03 4E-03 5E-03
Total PCB (Aroclorx1.75 and Congener) 1.2E+01 mg/kg 2.0E+00 2.0E+00 5.5E-08 3.1E-08 1E-07 6E-08 2E-07 2.0E-05 2.0E-05 3.2E-07 1.8E-07 2E-02 9E-03 3E-02
Total PCB Congener TEQ 2005 (Mammal) 1.5E-04 mg/kg 1.5E+05 1.5E+05 6.9E-13 4.0E-13 1E-07 6E-08 2E-07 7.0E-10 7.0E-10 4.0E-12 2.3E-12 6E-03 3E-03 9E-03

Total 2E-06 5E-02
Population Age: Child
Upland Area Cyanide 9.3E-01 mg/kg -- -- -- 2.9E-09 -- -- 0E+00 6.0E-04 6.0E-04 -- 3.4E-08 -- 6E-05 6E-05

Aluminum 1.2E+04 mg/kg -- -- -- 3.8E-05 -- -- 0E+00 1.0E+00 1.0E+00 -- 4.4E-04 -- 4E-04 4E-04
Antimony 7.2E+00 mg/kg -- -- -- 2.3E-08 -- -- 0E+00 6.0E-05 4.0E-04 -- 2.6E-07 -- 7E-04 7E-04
Arsenic 3.8E+01 mg/kg 1.5E+00 1.5E+00 8.4E-09 7.1E-08 1E-08 1E-07 1E-07 3.0E-04 3.0E-04 9.9E-08 8.3E-07 3E-04 3E-03 3E-03
Cadmium 2.7E+01 mg/kg -- -- 2.0E-10 8.4E-08 -- -- 0E+00 2.5E-05 1.0E-03 2.3E-09 9.8E-07 9E-05 1E-03 1E-03
Chromium 2.2E+02 mg/kg -- -- -- 7.0E-07 -- -- 0E+00 2.0E-02 1.5E+00 -- 8.2E-06 -- 5E-06 5E-06
Cobalt 1.4E+01 mg/kg -- -- -- 4.5E-08 -- -- 0E+00 3.0E-04 3.0E-04 -- 5.2E-07 -- 2E-03 2E-03
Copper 1.9E+03 mg/kg -- -- -- 5.9E-06 -- -- 0E+00 4.0E-02 4.0E-02 -- 6.9E-05 -- 2E-03 2E-03
Manganese 3.1E+02 mg/kg -- -- -- 9.8E-07 -- -- 0E+00 9.6E-04 2.4E-02 -- 1.1E-05 -- 5E-04 5E-04
Mercury 2.2E+00 mg/kg -- -- -- 6.8E-09 -- -- 0E+00 2.1E-05 3.0E-04 -- 8.0E-08 -- 3E-04 3E-04
Nickel 2.7E+02 mg/kg -- -- -- 8.4E-07 -- -- 0E+00 8.0E-04 2.0E-02 -- 9.8E-06 -- 5E-04 5E-04
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Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Residents Overflow Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 4 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Overflow Sediment
Receptor Population: Residents Exposure Medium: Overflow Sediment
Population Age: Adult/Adolescent/Child Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg- day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Upland Area Selenium 4.2E+00 mg/kg -- -- -- 1.3E-08 -- -- 0E+00 5.0E-03 5.0E-03 -- 1.5E-07 -- 3E-05 3E-05
Silver 1.0E+01 mg/kg -- -- -- 3.2E-08 -- -- 0E+00 2.0E-04 5.0E-03 -- 3.7E-07 -- 7E-05 7E-05
Thallium 3.7E-01 mg/kg -- -- -- 1.1E-09 -- -- 0E+00 1.0E-05 1.0E-05 -- 1.3E-08 -- 1E-03 1E-03
Vanadium 5.2E+01 mg/kg -- -- -- 1.6E-07 -- -- 0E+00 2.3E-04 9.0E-03 -- 1.9E-06 -- 2E-04 2E-04
Zinc 1.8E+03 mg/kg -- -- -- 5.7E-06 -- -- 0E+00 3.0E-01 3.0E-01 -- 6.7E-05 -- 2E-04 2E-04
Benzene 2.8E-01 mg/kg 5.5E-02 5.5E-02 -- 8.8E-10 -- 5E-11 5E-11 4.0E-03 4.0E-03 -- 1.0E-08 -- 3E-06 3E-06
Ethylbenzene 4.9E-01 mg/kg 1.1E-02 1.1E-02 -- 1.5E-09 -- 2E-11 2E-11 1.0E-01 1.0E-01 -- 1.8E-08 -- 2E-07 2E-07
Trichloroethene (TCE) 4.6E-03 mg/kg 4.6E-02 4.6E-02 -- 7.7E-11 -- 4E-12 4E-12 5.0E-04 5.0E-04 -- 1.7E-10 -- 3E-07 3E-07
Vinyl chloride 3.6E-03 mg/kg 7.2E-01 7.2E-01 -- 6.0E-11 -- 4E-11 4E-11 3.0E-03 3.0E-03 -- 1.3E-10 -- 4E-08 4E-08
1-Methylnaphthalene 8.8E-01 mg/kg 2.9E-02 2.9E-02 8.5E-10 2.7E-09 2E-11 8E-11 1E-10 7.0E-02 7.0E-02 9.9E-09 3.2E-08 1E-07 5E-07 6E-07
2-Methylnaphthalene 5.2E+00 mg/kg -- -- 5.1E-09 1.6E-08 -- -- 0E+00 4.0E-03 4.0E-03 5.9E-08 1.9E-07 1E-05 5E-05 6E-05
Benzo(a)anthracene 5.4E+00 mg/kg 7.3E-01 7.3E-01 2.8E-08 9.0E-08 2E-08 7E-08 9E-08 -- -- 6.1E-08 2.0E-07 -- -- 0E+00
Benzo(a)pyrene 5.1E+00 mg/kg 7.3E+00 7.3E+00 2.6E-08 8.5E-08 2E-07 6E-07 8E-07 -- -- 5.7E-08 1.9E-07 -- -- 0E+00
Benzo(b)fluoranthene 5.6E+00 mg/kg 7.3E-01 7.3E-01 2.9E-08 9.3E-08 2E-08 7E-08 9E-08 -- -- 6.3E-08 2.0E-07 -- -- 0E+00
Benzo(j,k)fluoranthene 3.8E+00 mg/kg 7.3E-02 7.3E-02 2.0E-08 6.4E-08 1E-09 5E-09 6E-09 -- -- 4.3E-08 1.4E-07 -- -- 0E+00
Biphenyl (1,1'-Biphenyl) 6.9E-01 mg/kg 8.0E-03 8.0E-03 5.1E-10 2.2E-09 4E-12 2E-11 2E-11 5.0E-01 5.0E-01 6.0E-09 2.5E-08 1E-08 5E-08 6E-08
Chrysene 5.8E+00 mg/kg 7.3E-03 7.3E-03 3.0E-08 9.6E-08 2E-10 7E-10 9E-10 -- -- 6.5E-08 2.1E-07 -- -- 0E+00
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 1.0E+00 mg/kg 7.3E+00 7.3E+00 5.4E-09 1.7E-08 4E-08 1E-07 2E-07 -- -- 1.2E-08 3.8E-08 -- -- 0E+00
Dibenzofuran 6.6E-01 mg/kg -- -- 1.5E-10 2.1E-09 -- -- 0E+00 1.0E-03 1.0E-03 1.7E-09 2.4E-08 2E-06 2E-05 3E-05
Indeno(1,2,3-c,d)pyrene 3.4E+00 mg/kg 7.3E-01 7.3E-01 1.8E-08 5.7E-08 1E-08 4E-08 5E-08 -- -- 3.9E-08 1.3E-07 -- -- 0E+00
Naphthalene 1.2E+01 mg/kg -- -- 1.1E-08 3.7E-08 -- -- 0E+00 2.0E-02 2.0E-02 1.3E-07 4.3E-07 7E-06 2E-05 3E-05
Phenanthrene 6.5E+00 mg/kg -- -- 6.2E-09 2.0E-08 -- -- 0E+00 3.0E-02 3.0E-02 7.3E-08 2.4E-07 2E-06 8E-06 1E-05
bis(2-Ethylhexyl)phthalate 5.8E+01 mg/kg 1.4E-02 1.4E-02 4.3E-08 1.8E-07 6E-10 3E-09 3E-09 2.0E-02 2.0E-02 5.0E-07 2.1E-06 3E-05 1E-04 1E-04
Aldrin 7.0E-03 mg/kg 1.7E+01 1.7E+01 5.2E-12 2.2E-11 9E-11 4E-10 5E-10 3.0E-05 3.0E-05 6.1E-11 2.6E-10 2E-06 9E-06 1E-05
Dieldrin 2.5E-02 mg/kg 1.6E+01 1.6E+01 1.9E-11 7.9E-11 3E-10 1E-09 2E-09 5.0E-05 5.0E-05 2.2E-10 9.3E-10 4E-06 2E-05 2E-05
Heptachlor 3.2E-03 mg/kg 4.5E+00 4.5E+00 2.4E-12 1.0E-11 1E-11 5E-11 6E-11 5.0E-04 5.0E-04 2.8E-11 1.2E-10 6E-08 2E-07 3E-07
Heptachlor epoxide 5.9E-03 mg/kg 9.1E+00 9.1E+00 4.4E-12 1.9E-11 4E-11 2E-10 2E-10 1.3E-05 1.3E-05 5.2E-11 2.2E-10 4E-06 2E-05 2E-05



Table 6-67
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Residents Overflow Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 5 of 5

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Overflow Sediment
Receptor Population: Residents Exposure Medium: Overflow Sediment
Population Age: Adult/Adolescent/Child Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg- day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Upland Area Hexachlorocyclohexane (BHC), delta- 7.1E-03 mg/kg 6.3E+00 6.3E+00 5.3E-12 2.2E-11 3E-11 1E-10 2E-10 8.0E-03 8.0E-03 6.2E-11 2.6E-10 8E-09 3E-08 4E-08
Total Chlordane 2.0E-01 mg/kg 3.5E-01 3.5E-01 6.0E-11 6.3E-10 2E-11 2E-10 2E-10 5.0E-04 5.0E-04 7.0E-10 7.3E-09 1E-06 1E-05 2E-05
Total Dioxin/Furan TEQ 2005 (Mammal) 1.6E-04 mg/kg 1.5E+05 1.5E+05 3.7E-14 5.2E-13 6E-09 8E-08 8E-08 7.0E-10 7.0E-10 4.3E-13 6.0E-12 6E-04 9E-03 9E-03
Total PCB (Aroclorx1.75 and Congener) 1.2E+01 mg/kg 2.0E+00 2.0E+00 1.2E-08 3.7E-08 2E-08 7E-08 1E-07 2.0E-05 2.0E-05 1.4E-07 4.3E-07 7E-03 2E-02 3E-02
Total PCB Congener TEQ 2005 (Mammal) 1.5E-04 mg/kg 1.5E+05 1.5E+05 1.6E-13 4.7E-13 2E-08 7E-08 9E-08 7.0E-10 7.0E-10 1.8E-12 5.5E-12 3E-03 8E-03 1E-02

Total 2E-06 6E-02
Notes:
-- = not applicable
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg = milligram per kilogram
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient



Table 6-68
Calculation of Cancer Risks – Combined Adult/Child Residents Overflow Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Overflow Sediments
Receptor Population: Residents Exposure Overflow Sediments
Population Age: Combined Adult/Child Exposure Route: Direct Contact

Values Units
Upland Area Cyanide 9.3E-01 mg/kg -- -- --

Aluminum 1.2E+04 mg/kg -- -- --
Antimony 7.2E+00 mg/kg -- -- --
Arsenic 3.8E+01 mg/kg 2E-07 1E-07 3E-07
Cadmium 2.7E+01 mg/kg -- -- --
Chromium 2.2E+02 mg/kg -- -- --
Cobalt 1.4E+01 mg/kg -- -- --
Copper 1.9E+03 mg/kg -- -- --
Manganese 3.1E+02 mg/kg -- -- --
Mercury 2.2E+00 mg/kg -- -- --
Nickel 2.7E+02 mg/kg -- -- --
Selenium 4.2E+00 mg/kg -- -- --
Silver 1.0E+01 mg/kg -- -- --
Thallium 3.7E-01 mg/kg -- -- --
Vanadium 5.2E+01 mg/kg -- -- --
Zinc 1.8E+03 mg/kg -- -- --
Benzene 2.8E-01 mg/kg 5E-11 5E-11 9E-11
Ethylbenzene 4.9E-01 mg/kg 2E-11 2E-11 3E-11
Trichloroethene (TCE) 4.6E-03 mg/kg 6E-13 4E-12 4E-12
Vinyl chloride 3.6E-03 mg/kg 8E-12 4E-11 5E-11
1-Methylnaphthalene 8.8E-01 mg/kg 3E-10 1E-10 4E-10
2-Methylnaphthalene 5.2E+00 mg/kg -- -- --
Benzo(a)anthracene 5.4E+00 mg/kg 4E-08 9E-08 1E-07
Benzo(a)pyrene 5.1E+00 mg/kg 4E-07 8E-07 1E-06
Benzo(b)fluoranthene 5.6E+00 mg/kg 4E-08 9E-08 1E-07
Benzo(j,k)fluoranthene 3.8E+00 mg/kg 3E-09 6E-09 9E-09
Biphenyl (1,1'-Biphenyl) 6.9E-01 mg/kg 5E-11 2E-11 7E-11
Chrysene 5.8E+00 mg/kg 4E-10 9E-10 1E-09
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 1.0E+00 mg/kg 8E-08 2E-07 2E-07

Combined Adult and 
Child Cancer Risk

Exposure 
Point Contaminant of Potential Concern

EPC Adult Total Cancer 
Risk

Child Total Cancer 
Risk



Table 6-68
Calculation of Cancer Risks – Combined Adult/Child Residents Overflow Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Overflow Sediments
Receptor Population: Residents Exposure Overflow Sediments
Population Age: Combined Adult/Child Exposure Route: Direct Contact

Values Units
Combined Adult and 

Child Cancer Risk
Exposure 

Point Contaminant of Potential Concern
EPC Adult Total Cancer 

Risk
Child Total Cancer 

Risk
Upland Area Dibenzofuran 6.6E-01 mg/kg -- -- --

Indeno(1,2,3-c,d)pyrene 3.4E+00 mg/kg 2E-08 5E-08 8E-08
Naphthalene 1.2E+01 mg/kg -- -- --
Phenanthrene 6.5E+00 mg/kg -- -- --
bis(2-Ethylhexyl)phthalate 5.8E+01 mg/kg 7E-09 3E-09 1E-08
Aldrin 7.0E-03 mg/kg 1E-09 5E-10 1E-09
Dieldrin 2.5E-02 mg/kg 3E-09 2E-09 5E-09
Heptachlor 3.2E-03 mg/kg 1E-10 6E-11 2E-10
Heptachlor epoxide 5.9E-03 mg/kg 4E-10 2E-10 7E-10
Hexachlorocyclohexane (BHC), delta- 7.1E-03 mg/kg 4E-10 2E-10 5E-10
Total Chlordane 2.0E-01 mg/kg 4E-10 2E-10 6E-10
Total Dioxin/Furan TEQ 2005 (Mammal) 1.6E-04 mg/kg 1E-07 8E-08 2E-07
Total PCB (Aroclorx1.75 and Congener) 1.2E+01 mg/kg 2E-07 1E-07 3E-07
Total PCB Congener TEQ 2005 (Mammal) 1.5E-04 mg/kg 2E-07 9E-08 3E-07

Total 3E-06
Notes:
-- = not applicable
EPC = exposure point concentration
mg/kg = milligram per kilogram
PCB = polychlorinated biphenyl
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient



Table 6-69
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Residents Overflow Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Overflow Surface Water
Receptor Population: Residents Exposure Medium: Overflow Surface Water
Population Age: Adult/Adolescent/Child Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI
 (mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Upland Area Cyanide 2.8E+00 µg/L -- -- 2.7E-09 1.8E-09 -- -- -- 6.0E-04 6.0E-04 9.3E-09 6.2E-09 2E-05 1E-05 3E-05

Antimony 3.4E+00 µg/L -- -- 3.2E-09 2.1E-09 -- -- -- 6.0E-05 4.0E-04 1.1E-08 7.3E-09 2E-04 2E-05 2E-04
Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 1.5E-09 9.8E-10 2E-09 1E-09 4E-09 3.0E-04 3.0E-04 5.2E-09 3.4E-09 2E-05 1E-05 3E-05
Chromium 8.9E-01 µg/L -- -- 8.4E-10 5.6E-10 -- -- -- 2.0E-02 1.5E+00 2.9E-09 1.9E-09 2E-07 1E-09 2E-07
Copper 4.3E+00 µg/L -- -- 4.1E-09 2.7E-09 -- -- -- 4.0E-02 4.0E-02 1.4E-08 9.4E-09 4E-07 2E-07 6E-07
Manganese 7.8E+01 µg/L -- -- 7.3E-08 4.9E-08 -- -- -- 9.6E-04 2.4E-02 2.6E-07 1.7E-07 3E-04 7E-06 3E-04
Mercury 8.3E-03 µg/L -- -- 7.8E-12 5.2E-12 -- -- -- 2.1E-05 3.0E-04 2.7E-11 1.8E-11 1E-06 6E-08 1E-06
Vanadium 2.0E+00 µg/L -- -- 1.9E-09 1.3E-09 -- -- -- 2.3E-04 9.0E-03 6.7E-09 4.5E-09 3E-05 5E-07 3E-05
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 2.2E-09 1.7E-10 -- -- -- 2.0E-03 2.0E-03 7.8E-09 6.0E-10 4E-06 3E-07 4E-06
Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 3.2E-09 1.3E-10 2E-10 7E-12 2E-10 4.0E-03 4.0E-03 1.1E-08 4.7E-10 3E-06 1E-07 3E-06
Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 1.2E-09 1.0E-10 4E-11 3E-12 4E-11 1.0E-02 1.0E-02 4.3E-09 3.6E-10 4E-07 4E-08 5E-07
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 2.6E-09 1.3E-10 1E-10 6E-12 1E-10 5.0E-04 5.0E-04 9.2E-09 4.4E-10 2E-05 9E-07 2E-05
Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 8.6E-10 9.5E-11 6E-10 7E-11 7E-10 3.0E-03 3.0E-03 3.0E-09 3.3E-10 1E-06 1E-07 1E-06
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 1.1E-07 7.4E-10 2E-09 1E-11 2E-09 2.0E-02 2.0E-02 3.8E-07 2.6E-09 2E-05 1E-07 2E-05
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 -- 3.4E-12 -- 3E-12 3E-12 -- -- -- 1.2E-11 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 -- 3.3E-12 -- 2E-11 2E-11 -- -- -- 1.2E-11 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 -- 3.3E-12 -- 2E-12 2E-12 -- -- -- 1.1E-11 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 -- 1.5E-12 -- 1E-11 1E-11 -- -- -- 5.4E-12 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 1.3E-09 1.7E-11 -- -- -- 2.0E-02 2.0E-02 4.4E-09 5.8E-11 2E-07 3E-09 2E-07
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 1.6E-11 4.2E-13 1E-10 3E-12 1E-10 8.0E-03 8.0E-03 5.6E-11 1.5E-12 7E-09 2E-10 7E-09
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 -- 1.3E-16 -- 2E-11 2E-11 7.0E-10 7.0E-10 -- 4.6E-16 -- 7E-07 7E-07
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 -- 5.5E-12 -- 1E-11 1E-11 2.0E-05 2.0E-05 -- 1.9E-11 -- 1E-06 1E-06
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 -- 4.5E-17 -- 7E-12 7E-12 7.0E-10 7.0E-10 -- 1.6E-16 -- 2E-07 2E-07

Total 6E-09 6E-04
Population Age: Adolescent
Upland Area Cyanide 2.8E+00 µg/L -- -- 1.7E-09 1.6E-09 -- -- -- 6.0E-04 6.0E-04 9.7E-09 9.3E-09 2E-05 2E-05 3E-05

Antimony 3.4E+00 µg/L -- -- 2.0E-09 1.9E-09 -- -- -- 6.0E-05 4.0E-04 1.2E-08 1.1E-08 2E-04 3E-05 2E-04
Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 9.2E-10 8.8E-10 1E-09 1E-09 3E-09 3.0E-04 3.0E-04 5.4E-09 5.2E-09 2E-05 2E-05 4E-05
Chromium 8.9E-01 µg/L -- -- 5.2E-10 5.0E-10 -- -- -- 2.0E-02 1.5E+00 3.0E-09 2.9E-09 2E-07 2E-09 2E-07
Copper 4.3E+00 µg/L -- -- 2.5E-09 2.4E-09 -- -- -- 4.0E-02 4.0E-02 1.5E-08 1.4E-08 4E-07 4E-07 7E-07

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-69
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Residents Overflow Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Overflow Surface Water
Receptor Population: Residents Exposure Medium: Overflow Surface Water
Population Age: Adult/Adolescent/Child Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI
 (mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Upland Area Manganese 7.8E+01 µg/L -- -- 4.6E-08 4.4E-08 -- -- -- 9.6E-04 2.4E-02 2.7E-07 2.6E-07 3E-04 1E-05 3E-04
Mercury 8.3E-03 µg/L -- -- 4.9E-12 4.7E-12 -- -- -- 2.1E-05 3.0E-04 2.9E-11 2.7E-11 1E-06 9E-08 1E-06
Vanadium 2.0E+00 µg/L -- -- 1.2E-09 1.2E-09 -- -- -- 2.3E-04 9.0E-03 7.0E-09 6.7E-09 3E-05 7E-07 3E-05
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 1.4E-09 1.5E-10 -- -- -- 2.0E-03 2.0E-03 8.1E-09 9.0E-10 4E-06 5E-07 4E-06
Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 2.0E-09 1.2E-10 1E-10 7E-12 1E-10 4.0E-03 4.0E-03 1.2E-08 7.1E-10 3E-06 2E-07 3E-06
Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 7.7E-10 9.3E-11 2E-11 3E-12 3E-11 1.0E-02 1.0E-02 4.5E-09 5.4E-10 4E-07 5E-08 5E-07
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 4.4E-09 3.1E-10 2E-10 1E-11 2E-10 5.0E-04 5.0E-04 9.5E-09 6.7E-10 2E-05 1E-06 2E-05
Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 1.4E-09 2.3E-10 1E-09 2E-10 1E-09 3.0E-03 3.0E-03 3.1E-09 5.0E-10 1E-06 2E-07 1E-06
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 6.8E-08 6.7E-10 1E-09 9E-12 1E-09 2.0E-02 2.0E-02 4.0E-07 3.9E-09 2E-05 2E-07 2E-05
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 -- 8.3E-12 -- 6E-12 6E-12 -- -- -- 1.8E-11 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 -- 8.0E-12 -- 6E-11 6E-11 -- -- -- 1.7E-11 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 -- 7.9E-12 -- 6E-12 6E-12 -- -- -- 1.7E-11 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 -- 3.7E-12 -- 3E-11 3E-11 -- -- -- 8.1E-12 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 7.9E-10 1.5E-11 -- -- -- 2.0E-02 2.0E-02 4.6E-09 8.8E-11 2E-07 4E-09 2E-07
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 9.9E-12 3.8E-13 6E-11 2E-12 7E-11 8.0E-03 8.0E-03 5.8E-11 2.2E-12 7E-09 3E-10 8E-09
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 -- 1.2E-16 -- 2E-11 2E-11 7.0E-10 7.0E-10 -- 7.0E-16 -- 1E-06 1E-06
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 -- 5.0E-12 -- 1E-11 1E-11 2.0E-05 2.0E-05 -- 2.9E-11 -- 1E-06 1E-06
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 -- 4.1E-17 -- 6E-12 6E-12 7.0E-10 7.0E-10 -- 2.4E-16 -- 3E-07 3E-07

Total 5E-09 7E-04
Population Age: Child
Upland Area Cyanide 2.8E+00 µg/L -- -- 4.2E-10 7.1E-10 -- -- -- 6.0E-04 6.0E-04 4.9E-09 8.3E-09 8E-06 1E-05 2E-05

Antimony 3.4E+00 µg/L -- -- 5.0E-10 8.4E-10 -- -- -- 6.0E-05 4.0E-04 5.8E-09 9.8E-09 1E-04 2E-05 1E-04
Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 2.3E-10 3.9E-10 3E-10 6E-10 9E-10 3.0E-04 3.0E-04 2.7E-09 4.6E-09 9E-06 2E-05 2E-05
Chromium 8.9E-01 µg/L -- -- 1.3E-10 2.2E-10 -- -- -- 2.0E-02 1.5E+00 1.5E-09 2.6E-09 8E-08 2E-09 8E-08
Copper 4.3E+00 µg/L -- -- 6.4E-10 1.1E-09 -- -- -- 4.0E-02 4.0E-02 7.5E-09 1.3E-08 2E-07 3E-07 5E-07
Manganese 7.8E+01 µg/L -- -- 1.2E-08 2.0E-08 -- -- -- 9.6E-04 2.4E-02 1.4E-07 2.3E-07 1E-04 1E-05 2E-04
Mercury 8.3E-03 µg/L -- -- 1.2E-12 2.1E-12 -- -- -- 2.1E-05 3.0E-04 1.4E-11 2.4E-11 7E-07 8E-08 8E-07
Vanadium 2.0E+00 µg/L -- -- 3.0E-10 5.1E-10 -- -- -- 2.3E-04 9.0E-03 3.5E-09 6.0E-09 2E-05 7E-07 2E-05
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 3.7E-10 6.9E-11 -- -- -- 2.0E-03 2.0E-03 4.3E-09 8.0E-10 2E-06 4E-07 3E-06
Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 5.2E-10 5.4E-11 3E-11 3E-12 3E-11 4.0E-03 4.0E-03 6.1E-09 6.3E-10 2E-06 2E-07 2E-06
Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 2.1E-10 4.1E-11 6E-12 1E-12 8E-12 1.0E-02 1.0E-02 2.4E-09 4.8E-10 2E-07 5E-08 3E-07
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 2.4E-09 2.7E-10 1E-10 1E-11 1E-10 5.0E-04 5.0E-04 5.1E-09 5.9E-10 1E-05 1E-06 1E-05



Table 6-69
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Residents Overflow Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Overflow Surface Water
Receptor Population: Residents Exposure Medium: Overflow Surface Water
Population Age: Adult/Adolescent/Child Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI
 (mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Upland Area Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 7.4E-10 2.0E-10 5E-10 1E-10 7E-10 3.0E-03 3.0E-03 1.6E-09 4.4E-10 5E-07 1E-07 7E-07
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 2.0E-08 3.0E-10 3E-10 4E-12 3E-10 2.0E-02 2.0E-02 2.3E-07 3.5E-09 1E-05 2E-07 1E-05
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 -- 7.4E-12 -- 5E-12 5E-12 -- -- -- 1.6E-11 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 -- 7.1E-12 -- 5E-11 5E-11 -- -- -- 1.5E-11 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 -- 7.0E-12 -- 5E-12 5E-12 -- -- -- 1.5E-11 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 -- 3.3E-12 -- 2E-11 2E-11 -- -- -- 7.2E-12 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 2.2E-10 6.7E-12 -- -- -- 2.0E-02 2.0E-02 2.5E-09 7.8E-11 1E-07 4E-09 1E-07
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 2.9E-12 1.7E-13 2E-11 1E-12 2E-11 8.0E-03 8.0E-03 3.4E-11 2.0E-12 4E-09 2E-10 4E-09
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 -- 5.3E-17 -- 8E-12 8E-12 7.0E-10 7.0E-10 -- 6.2E-16 -- 9E-07 9E-07
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 -- 2.2E-12 -- 4E-12 4E-12 2.0E-05 2.0E-05 -- 2.6E-11 -- 1E-06 1E-06
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 -- 1.8E-17 -- 3E-12 3E-12 7.0E-10 7.0E-10 -- 2.1E-16 -- 3E-07 3E-07

Total 2E-09 4E-04
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient



Table 6-70
Calculation of Cancer Risks – Combined Adult/Child Residents Overflow Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Overflow Surface Water
Receptor Population: Residents Exposure: Overflow Surface Water
Population Age: Combined Adult/Child Exposure Route: Direct Contact

Values Units
Upland Area Cyanide 2.8E+00 µg/L -- -- --

Antimony 3.4E+00 µg/L -- -- --
Arsenic 1.6E+00 µg/L 4E-09 9E-10 5E-09
Chromium 8.9E-01 µg/L -- -- --
Copper 4.3E+00 µg/L -- -- --
Manganese 7.8E+01 µg/L -- -- --
Mercury 8.3E-03 µg/L -- -- --
Vanadium 2.0E+00 µg/L -- -- --
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- --
Benzene 2.2E-01 µg/L 2E-10 3E-11 2E-10
Chloroform 1.7E-01 µg/L 4E-11 8E-12 5E-11
Trichloroethene (TCE) 2.0E-01 µg/L 1E-10 1E-10 2E-10
Vinyl chloride 1.5E-01 µg/L 7E-10 7E-10 1E-09
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 2E-09 3E-10 2E-09
Benzo(a)anthracene 5.5E-03 µg/L 3E-12 5E-12 8E-12
Benzo(a)pyrene 5.3E-03 µg/L 2E-11 5E-11 8E-11
Benzo(b)fluoranthene 5.3E-03 µg/L 2E-12 5E-12 8E-12
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 1E-11 2E-11 4E-11
Naphthalene 2.7E-02 µg/L -- -- --
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 1E-10 2E-11 1E-10
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 2E-11 8E-12 3E-11
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 7E-12 3E-12 1E-11

Total 9E-09
Notes:
-- = not applicable
µg/L = microgram per liter
EPC = exposure point concentration
PCB = polychlorinated biphenyl
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

Adult Total Cancer Risk Child Total Cancer Risk
Combined Adult and 

Child Cancer Risk
Exposure 

Point Contaminant of Potential Concern
EPC



 Table 6-71
Cumulative Cancer Risks and Noncancer Hazards – Residents Flooding Scenario RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Residents

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation Total Cancer Risk

Noncancer HI 
from Dermal 

Contact
Noncancer HI 

from Ingestion
Noncancer HI 

from Inhalation
Total Noncancer 

HI
Study Area Adult Overflow Sediment 9E-07 5E-07 -- 1E-06 2E-02 1E-02 -- 4E-02

Overflow Water 5E-09 2E-09 -- 6E-09 6E-04 5E-05 -- 6E-04
Total 1E-06 4E-02
Study Area Adolescent Overflow Sediment 9E-07 7E-07 -- 2E-06 2E-02 2E-02 -- 5E-02

Overflow Water 4E-09 2E-09 -- 5E-09 6E-04 8E-05 -- 7E-04
Total 2E-06 5E-02
Study Area Child Overflow Sediment 4E-07 1E-06 -- 2E-06 1E-02 5E-02 -- 6E-02

Overflow Water 1E-09 9E-10 -- 2E-09 3E-04 7E-05 -- 4E-04
Total 2E-06 6E-02
Study Area Adult/Child Overflow Sediment 1E-06 2E-06 -- 3E-06 -- -- -- --

Overflow Water 6E-09 3E-09 -- 9E-09 -- -- -- --
Total 3E-06 --
Notes:
-- = not applicable
HI = hazard index
RME = reasonable maximum exposure

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-72
Calculation of Cancer Risks and Noncancer Hazards – Occupational Worker Overflow Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Overflow Sediment
Receptor Population: Occupational Worker Exposure Medium: Overflow Sediment
Population Age: Adult Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ

Upland Area Cyanide 9.3E-01 mg/kg -- -- -- 3.4E-09 -- -- -- 6.0E-04 6.0E-04 -- 9.6E-09 -- 2E-05 2E-05
Aluminum 1.2E+04 mg/kg -- -- -- 4.5E-05 -- -- -- 1.0E+00 1.0E+00 -- 1.3E-04 -- 1E-04 1E-04
Antimony 7.2E+00 mg/kg -- -- -- 2.6E-08 -- -- -- 6.0E-05 4.0E-04 -- 7.4E-08 -- 2E-04 2E-04
Arsenic 3.8E+01 mg/kg 1.5E+00 1.5E+00 7.5E-08 8.3E-08 1E-07 1E-07 2E-07 3.0E-04 3.0E-04 2.1E-07 2.3E-07 7E-04 8E-04 1E-03
Cadmium 2.7E+01 mg/kg -- -- 1.8E-09 9.8E-08 -- -- -- 2.5E-05 1.0E-03 5.0E-09 2.8E-07 2E-04 3E-04 5E-04
Chromium 2.2E+02 mg/kg -- -- -- 8.2E-07 -- -- -- 2.0E-02 1.5E+00 -- 2.3E-06 -- 2E-06 2E-06
Cobalt 1.4E+01 mg/kg -- -- -- 5.2E-08 -- -- -- 3.0E-04 3.0E-04 -- 1.5E-07 -- 5E-04 5E-04
Copper 1.9E+03 mg/kg -- -- -- 6.9E-06 -- -- -- 4.0E-02 4.0E-02 -- 1.9E-05 -- 5E-04 5E-04
Manganese 3.1E+02 mg/kg -- -- -- 1.2E-06 -- -- -- 9.6E-04 2.4E-02 -- 3.2E-06 -- 1E-04 1E-04
Mercury 2.2E+00 mg/kg -- -- -- 8.0E-09 -- -- -- 2.1E-05 3.0E-04 -- 2.2E-08 -- 7E-05 7E-05
Nickel 2.7E+02 mg/kg -- -- -- 9.8E-07 -- -- -- 8.0E-04 2.0E-02 -- 2.8E-06 -- 1E-04 1E-04
Selenium 4.2E+00 mg/kg -- -- -- 1.6E-08 -- -- -- 5.0E-03 5.0E-03 -- 4.4E-08 -- 9E-06 9E-06
Silver 1.0E+01 mg/kg -- -- -- 3.7E-08 -- -- -- 2.0E-04 5.0E-03 -- 1.0E-07 -- 2E-05 2E-05
Thallium 3.7E-01 mg/kg -- -- -- 1.3E-09 -- -- -- 1.0E-05 1.0E-05 -- 3.8E-09 -- 4E-04 4E-04
Vanadium 5.2E+01 mg/kg -- -- -- 1.9E-07 -- -- -- 2.3E-04 9.0E-03 -- 5.3E-07 -- 6E-05 6E-05
Zinc 1.8E+03 mg/kg -- -- -- 6.7E-06 -- -- -- 3.0E-01 3.0E-01 -- 1.9E-05 -- 6E-05 6E-05
Benzene 2.8E-01 mg/kg 5.5E-02 5.5E-02 -- 1.0E-09 -- 6E-11 6E-11 4.0E-03 4.0E-03 -- 2.9E-09 -- 7E-07 7E-07
Ethylbenzene 4.9E-01 mg/kg 1.1E-02 1.1E-02 -- 1.8E-09 -- 2E-11 2E-11 1.0E-01 1.0E-01 -- 5.0E-09 -- 5E-08 5E-08
Trichloroethene (TCE) 4.6E-03 mg/kg 4.6E-02 4.6E-02 -- 1.7E-11 -- 8E-13 8E-13 5.0E-04 5.0E-04 -- 4.7E-11 -- 9E-08 9E-08
Vinyl chloride 3.6E-03 mg/kg 7.2E-01 7.2E-01 -- 1.3E-11 -- 1E-11 1E-11 3.0E-03 3.0E-03 -- 3.7E-11 -- 1E-08 1E-08
1-Methylnaphthalene 8.8E-01 mg/kg 2.9E-02 2.9E-02 7.6E-09 3.2E-09 2E-10 9E-11 3E-10 7.0E-02 7.0E-02 2.1E-08 9.0E-09 3E-07 1E-07 4E-07
2-Methylnaphthalene 5.2E+00 mg/kg -- -- 4.5E-08 1.9E-08 -- -- -- 4.0E-03 4.0E-03 1.3E-07 5.4E-08 3E-05 1E-05 5E-05
Benzo(a)anthracene 5.4E+00 mg/kg 7.3E-01 7.3E-01 4.7E-08 2.0E-08 3E-08 1E-08 5E-08 -- -- 1.3E-07 5.6E-08 -- -- --
Benzo(a)pyrene 5.1E+00 mg/kg 7.3E+00 7.3E+00 4.4E-08 1.9E-08 3E-07 1E-07 5E-07 -- -- 1.2E-07 5.2E-08 -- -- --
Benzo(b)fluoranthene 5.6E+00 mg/kg 7.3E-01 7.3E-01 4.8E-08 2.0E-08 4E-08 1E-08 5E-08 -- -- 1.3E-07 5.7E-08 -- -- --
Benzo(j,k)fluoranthene 3.8E+00 mg/kg 7.3E-02 7.3E-02 3.3E-08 1.4E-08 2E-09 1E-09 3E-09 -- -- 9.3E-08 3.9E-08 -- -- --
Biphenyl (1,1'-Biphenyl) 6.9E-01 mg/kg 8.0E-03 8.0E-03 4.6E-09 2.5E-09 4E-11 2E-11 6E-11 5.0E-01 5.0E-01 1.3E-08 7.1E-09 3E-08 1E-08 4E-08
Chrysene 5.8E+00 mg/kg 7.3E-03 7.3E-03 5.0E-08 2.1E-08 4E-10 2E-10 5E-10 -- -- 1.4E-07 5.9E-08 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 1.0E+00 mg/kg 7.3E+00 7.3E+00 9.0E-09 3.8E-09 7E-08 3E-08 9E-08 -- -- 2.5E-08 1.1E-08 -- -- --
Dibenzofuran 6.6E-01 mg/kg -- -- 1.3E-09 2.4E-09 -- -- -- 1.0E-03 1.0E-03 3.7E-09 6.8E-09 4E-06 7E-06 1E-05
Indeno(1,2,3-c,d)pyrene 3.4E+00 mg/kg 7.3E-01 7.3E-01 3.0E-08 1.3E-08 2E-08 9E-09 3E-08 -- -- 8.3E-08 3.5E-08 -- -- --
Naphthalene 1.2E+01 mg/kg -- -- 1.0E-07 4.3E-08 -- -- -- 2.0E-02 2.0E-02 2.9E-07 1.2E-07 1E-05 6E-06 2E-05
Phenanthrene 6.5E+00 mg/kg -- -- 5.6E-08 2.4E-08 -- -- -- 3.0E-02 3.0E-02 1.6E-07 6.6E-08 5E-06 2E-06 7E-06
bis(2-Ethylhexyl)phthalate 5.8E+01 mg/kg 1.4E-02 1.4E-02 3.9E-07 2.1E-07 5E-09 3E-09 8E-09 2.0E-02 2.0E-02 1.1E-06 6.0E-07 5E-05 3E-05 8E-05
Aldrin 7.0E-03 mg/kg 1.7E+01 1.7E+01 4.7E-11 2.6E-11 8E-10 4E-10 1E-09 3.0E-05 3.0E-05 1.3E-10 7.2E-11 4E-06 2E-06 7E-06
Dieldrin 2.5E-02 mg/kg 1.6E+01 1.6E+01 1.7E-10 9.3E-11 3E-09 1E-09 4E-09 5.0E-05 5.0E-05 4.7E-10 2.6E-10 9E-06 5E-06 1E-05
Heptachlor 3.2E-03 mg/kg 4.5E+00 4.5E+00 2.1E-11 1.2E-11 1E-10 5E-11 1E-10 5.0E-04 5.0E-04 6.0E-11 3.3E-11 1E-07 7E-08 2E-07
Heptachlor epoxide 5.9E-03 mg/kg 9.1E+00 9.1E+00 3.9E-11 2.2E-11 4E-10 2E-10 6E-10 1.3E-05 1.3E-05 1.1E-10 6.1E-11 9E-06 5E-06 1E-05
Hexachlorocyclohexane (BHC), delta- 7.1E-03 mg/kg 6.3E+00 6.3E+00 4.7E-11 2.6E-11 3E-10 2E-10 5E-10 8.0E-03 8.0E-03 1.3E-10 7.3E-11 2E-08 9E-09 3E-08

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-72
Calculation of Cancer Risks and Noncancer Hazards – Occupational Worker Overflow Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Overflow Sediment
Receptor Population: Occupational Worker Exposure Medium: Overflow Sediment
Population Age: Adult Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Upland Area Total Chlordane 2.0E-01 mg/kg 3.5E-01 3.5E-01 5.3E-10 7.4E-10 2E-10 3E-10 4E-10 5.0E-04 5.0E-04 1.5E-09 2.1E-09 3E-06 4E-06 7E-06
Total Dioxin/Furan TEQ 2005 (Mammal) 1.6E-04 mg/kg 1.5E+05 1.5E+05 3.3E-13 6.0E-13 5E-08 9E-08 1E-07 7.0E-10 7.0E-10 9.2E-13 1.7E-12 1E-03 2E-03 4E-03
Total PCB (Aroclorx1.75 and Congener) 1.2E+01 mg/kg 2.0E+00 2.0E+00 1.1E-07 4.3E-08 2E-07 9E-08 3E-07 2.0E-05 2.0E-05 3.1E-07 1.2E-07 2E-02 6E-03 2E-02
Total PCB Congener TEQ 2005 (Mammal) 1.5E-04 mg/kg 1.5E+05 1.5E+05 1.4E-12 5.5E-13 2E-07 8E-08 3E-07 7.0E-10 7.0E-10 3.9E-12 1.5E-12 6E-03 2E-03 8E-03

Total 2E-06 4E-02
Notes:
-- = not applicable
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg = milligram per kilogram
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient



Table 6-73
Calculation of Cancer Risks and Noncancer Hazards – Occupational Worker Overflow Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Overflow Surface Water
Receptor Population: Adult Exposure Medium: Overflow Surface Water
Population Age: Adult Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ

Upland Area Cyanide 2.8E+00 µg/L -- -- 3.3E-09 2.2E-09 -- -- -- 6.0E-04 6.0E-04 9.3E-09 6.2E-09 2E-05 1E-05 3E-05
Antimony 3.4E+00 µg/L -- -- 4.0E-09 2.6E-09 -- -- -- 6.0E-05 4.0E-04 1.1E-08 7.3E-09 2E-04 2E-05 2E-04
Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 1.8E-09 1.2E-09 3E-09 2E-09 5E-09 3.0E-04 3.0E-04 5.2E-09 3.4E-09 2E-05 1E-05 3E-05
Chromium 8.9E-01 µg/L -- -- 1.0E-09 6.9E-10 -- -- -- 2.0E-02 1.5E+00 2.9E-09 1.9E-09 2E-07 1E-09 2E-07
Copper 4.3E+00 µg/L -- -- 5.1E-09 3.4E-09 -- -- -- 4.0E-02 4.0E-02 1.4E-08 9.4E-09 4E-07 2E-07 6E-07
Manganese 7.8E+01 µg/L -- -- 9.2E-08 6.1E-08 -- -- -- 9.6E-04 2.4E-02 2.6E-07 1.7E-07 3E-04 7E-06 3E-04
Mercury 8.3E-03 µg/L -- -- 9.8E-12 6.5E-12 -- -- -- 2.1E-05 3.0E-04 2.7E-11 1.8E-11 1E-06 6E-08 1E-06
Vanadium 2.0E+00 µg/L -- -- 2.4E-09 1.6E-09 -- -- -- 2.3E-04 9.0E-03 6.7E-09 4.5E-09 3E-05 5E-07 3E-05
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 2.8E-09 2.1E-10 -- -- -- 2.0E-03 2.0E-03 7.8E-09 6.0E-10 4E-06 3E-07 4E-06
Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 4.0E-09 1.7E-10 2E-10 9E-12 2E-10 4.0E-03 4.0E-03 1.1E-08 4.7E-10 3E-06 1E-07 3E-06
Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 1.5E-09 1.3E-10 5E-11 4E-12 5E-11 1.0E-02 1.0E-02 4.3E-09 3.6E-10 4E-07 4E-08 5E-07
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 3.3E-09 1.6E-10 2E-10 7E-12 2E-10 5.0E-04 5.0E-04 9.2E-09 4.4E-10 2E-05 9E-07 2E-05
Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 1.1E-09 1.2E-10 8E-10 9E-11 9E-10 3.0E-03 3.0E-03 3.0E-09 3.3E-10 1E-06 1E-07 1E-06
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 1.4E-07 9.3E-10 2E-09 1E-11 2E-09 2.0E-02 2.0E-02 3.8E-07 2.6E-09 2E-05 1E-07 2E-05
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 -- 4.3E-12 -- 3E-12 3E-12 -- -- -- 1.2E-11 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 -- 4.1E-12 -- 3E-11 3E-11 -- -- -- 1.2E-11 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 -- 4.1E-12 -- 3E-12 3E-12 -- -- -- 1.1E-11 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 -- 1.9E-12 -- 1E-11 1E-11 -- -- -- 5.4E-12 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 1.6E-09 2.1E-11 -- -- -- 2.0E-02 2.0E-02 4.4E-09 5.8E-11 2E-07 3E-09 2E-07
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 2.0E-11 5.3E-13 1E-10 3E-12 1E-10 8.0E-03 8.0E-03 5.6E-11 1.5E-12 7E-09 2E-10 7E-09
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 -- 1.6E-16 -- 2E-11 2E-11 7.0E-10 7.0E-10 -- 4.6E-16 -- 7E-07 7E-07
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 -- 6.9E-12 -- 1E-11 1E-11 2.0E-05 2.0E-05 -- 1.9E-11 -- 1E-06 1E-06
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 -- 5.7E-17 -- 9E-12 9E-12 7.0E-10 7.0E-10 -- 1.6E-16 -- 2E-07 2E-07

Total 8E-09 6E-04
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 6-74
Cumulative Cancer Risks and Noncancer Hazards – Occupational Worker Flooding Scenario RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Adult

Cancer Risk from 
Dermal Contact

Cancer Risk from 
Ingestion

Cancer Risk from 
Inhalation Total Cancer Risk

Noncancer HI 
from Dermal 

Contact
Noncancer HI 

from Ingestion
Noncancer HI 

from Inhalation
Total Noncancer 

HI
Upland Area Adult Overflow Sediment 1E-06 6E-07 -- 2E-06 2E-02 1E-02 -- 4E-02

Overflow Water 6E-09 2E-09 -- 8E-09 6E-04 5E-05 -- 6E-04
Total 2E-06 4E-02
Notes:
-- = not applicable
HI = hazard index
RME = reasonable maximum exposure

Exposure 
Point Age Class Exposure Media

Cancer Risk Summary Noncancer Hazard Summary



Table 6-75
Summary of RME Cancer Risks and Noncancer Hazards

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Exposure Point Receptor Population Age Class Total Cancer Risk Total Noncancer HI
Study Area Adult 1E-07 1E-02

Adolescent 1E-07 1E-02
Adult 4E-08 2E-03
Adolescent 5E-08 3E-03
Adult 2E-04 1E+01
Adult* 2E-04 1E+01
Adolescent 1E-04 1E+01
Adolescent* 1E-04 1E+01
Child 1E-04 2E+01
Adult/Child 3E-04 --

Reference Area Adult 7E-05 4E+00
Adolescent 4E-05 4E+00
Child 4E-05 8E+00
Adult/Child 1E-04 --

Study Area Adult 2E-04 1E+01
Adult* 2E-04 1E+01
Adolescent 1E-04 1E+01
Adolescent* 1E-04 1E+01
Child 1E-04 2E+01
Adult/Child 3E-04 --

Reference Area Adult 1E-04 6E+00
Adolescent 7E-05 6E+00
Child 7E-05 1E+01
Adult/Child 2E-04 --

Study Area Adult 5E-04 2E+01
Adult* 5E-04 2E+01
Adolescent 3E-04 2E+01
Adolescent* 3E-04 2E+01
Child 3E-04 4E+01
Adult/Child 8E-04 --

Reference Area Adult 1E-04 7E+00
Adolescent 9E-05 7E+00
Child 8E-05 1E+01
Adult/Child 2E-04 --

Study Area Adult 9E-08 9E-03
Adolescent 4E-08 7E-03
Child 2E-08 7E-03
Adult/Child 1E-07 --

Landside Worker Adult 2E-06 2E-01
Adult 1E-05 2E-01
Adolescent 2E-05 2E-01

Dockside Worker Adult 1E-06 2E-02
Hunter's Point South Construction Worker Adult 5E-07 8E-01

General Construction Work Adult 2E-06 2E+00
Sailboat Users Adult 8E-07 1E-01

Adult 1E-06 4E-02
Adolescent 2E-06 5E-02
Child 2E-06 6E-02
Adult/Child 3E-06 --

Occupational Worker – Flooding Scenario Adult 2E-06 4E-02
Notes:
Bold text indicates risk above USEPA acceptable risk range of 10-6 to 10-4 or HI greater than 1.
* = Includes risks and hazards from exposure to surface water and air
-- = not applicable
HI = hazard index
RME = reasonable maximum exposure

Recreational Angler – Blue Crab

Plank Road Recreational User

Residents – Flooding Scenario

Shoreline Recreational User

Recreational Boater

Swimmer/Bather

Recreational Angler – Striped Bass

Recreational Angler – White Perch

Recreational Crab – Blue Crab

Recreational Angler – Striped Bass

Recreational Angler – White Perch



Table 6-76
Summary of CTE Cancer Risks and Noncancer Hazards

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Exposure Point Receptor Population Age Class Total Cancer Risk Total Noncancer HI
Study Area Adult 2E-05 2E+00

Adult* 2E-05 2E+00
Adolescent 6E-06 2E+00
Adolescent* 6E-06 2E+00
Child 7E-06 3E+00
Adult/Child 2E-05 --
Adult 2E-05 2E+00
Adult* 2E-05 2E+00
Adolescent 6E-06 2E+00
Adolescent* 6E-06 2E+00
Child 6E-06 3E+00
Adult/Child 2E-05 --
Adult 3E-05 3E+00
Adult* 3E-05 3E+00
Adolescent 1E-05 3E+00
Adolescent* 1E-05 3E+00
Child 1E-05 5E+00
Adult/Child 4E-05 --

General Construction Worker Adult 4E-07 7E-01
Notes:
Bold text indicates risk above USEPA acceptable risk range of 10-6 to 10-4 or HI greater than 1.
* = Includes risks and hazards from exposure to surface water and air
-- = not applicable
CTE = central tendency exposure
HI = hazard index

Recreational Angler – Striped Bass

Recreational Angler – White Perch

Recreational Crabber – Blue Crab



Table 6-77
Summary of RME Target Organ Hazards

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Reproduction Dermal1 Blood Kidney Whole Body CNS; Developmental Immune System1 Liver Multiple Organs Thyroid GI Respiratory
Adult 3E+00 9E+00 -- -- 5E-02 6E-01 9E+00 8E-02 -- -- -- --
Adolescent 3E+00 9E+00 -- -- 5E-02 5E-01 9E+00 8E-02 -- -- -- --
Child 5E+00 2E+01 -- -- 1E-01 1E+00 2E+01 2E-01 -- -- -- --
Adult 4E+00 7E+00 8E-03 -- 2E-01 1E-01 7E+00 3E-01 -- -- -- --
Adolescent 4E+00 7E+00 7E-03 -- 2E-01 1E-01 7E+00 3E-01 -- -- -- --
Child 7E+00 1E+01 1E-02 -- 3E-01 3E-01 1E+01 5E-01 -- -- -- --
Adult 1E+01 7E+00 7E-02 7E-02 6E-02 8E-02 7E+00 9E-02 -- -- -- --
Adolescent 1E+01 7E+00 7E-02 8E-02 6E-02 8E-02 7E+00 9E-02 -- -- -- --
Child 2E+01 1E+01 1E-01 1E-01 1E-01 2E-01 1E+01 2E-01 -- -- -- --

General Construction Worker Adult 5E-03 2E-01 4E-01 8E-02 2E-02 1E+00 5E-02 3E-03 1E-04 1E-02 2E-01 9E-04
Adult 1E+00 2E+00 -- -- 3E-02 4E-01 2E+00 5E-02 -- -- -- --
Adolescent 1E+00 2E+00 -- -- 3E-02 4E-01 2E+00 5E-02 -- -- -- --
Child 2E+00 4E+00 -- -- 5E-02 8E-01 4E+00 9E-02 -- -- -- --
Adult 2E+00 3E+00 8E-03 0E+00 2E-01 3E-01 3E+00 2E-01 -- -- -- --
Adolescent 2E+00 3E+00 7E-03 0E+00 2E-01 3E-01 3E+00 2E-01 -- -- -- --
Child 3E+00 6E+00 1E-02 0E+00 3E-01 6E-01 6E+00 3E-01 -- -- -- --
Adult 3E+00 3E+00 6E-02 7E-02 5E-02 9E-02 3E+00 9E-02 -- -- -- --
Adolescent 3E+00 3E+00 6E-02 7E-02 5E-02 9E-02 3E+00 1E-01 -- -- -- --
Child 6E+00 5E+00 1E-01 1E-01 1E-01 2E-01 5E+00 2E-01 -- -- -- --

Notes:
Bold text indicates HQ greater than 1.
1 = Dermal and immune system share the same HI.
-- = not applicable
CNS = central nervous system
HQ = hazard quotient
RME = reasonable maximum exposure

Target Organ Hazard Quotients

Exposure Point

Recreational Angler – Striped Bass

Recreational Angler – White Perch

Study Area

Recreational Crabber – Blue Crab

Receptor Population

Recreational Angler – Striped Bass
Reference Area

Recreational Angler – White Perch

Recreational Crabber – Blue Crab

Age Class



Table 6-78
Summary of CTE Target Organ Hazards

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Reproduction Dermal1 Blood Kidney Whole Body CNS; Developmental Immune System1 Liver Multiple Organs Thyroid GI Respiratory
Adult 4E-01 1E+00 -- -- 1E-02 1E-01 1E+00 1E-02 -- -- -- --
Adolescent 4E-01 1E+00 -- -- 1E-02 1E-01 1E+00 1E-02 -- -- -- --
Child 7E-01 2E+00 -- -- 3E-02 2E-01 2E+00 2E-02 -- -- -- --
Adult 5E-01 1E+00 2E-03 -- 3E-02 3E-02 1E+00 4E-02 -- -- -- --
Adolescent 5E-01 1E+00 2E-03 -- 3E-02 3E-02 1E+00 4E-02 -- -- -- --
Child 9E-01 2E+00 4E-03 -- 6E-02 6E-02 2E+00 7E-02 -- -- -- --
Adult 2E+00 9E-01 8E-03 9E-03 9E-03 9E-03 9E-01 1E-02 -- -- -- --
Adolescent 2E+00 9E-01 8E-03 9E-03 9E-03 9E-03 9E-01 1E-02 -- -- -- --
Child 3E+00 2E+00 1E-02 2E-02 2E-02 2E-02 2E+00 2E-02 -- -- -- --

General Construction Worker Adult 7E-04 8E-02 1E-01 2E-02 6E-03 3E-01 1E-02 4E-04 7E-05 6E-03 5E-02 4E-04
Notes:
Bold text indicates HQ greater than 1.
1 = Dermal and immune system share the same HI.
-- = not applicable
CTE = central tendency exposure
HQ = hazard quotient

Target Organ Hazard Quotients

Recreational Crabber – Blue Crab

Exposure Point Receptor Population Age Class

Recreational Angler – Striped Bass

Recreational Angler – White Perch

Study Area



Table 7-1
Uncertainty Evaluation of Chromium Assumptions – Adult/Adolescent Recreational Boater Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Surface Water Evaluation Assumption: 1% and 10% of Total Chromium is present as Hexavalent Chromium
Receptor Population: Recreational Boater Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 
Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Study 
Area

Chromium (Assuming 100% Trivalent Chromium) 8.9E-01 µg/L -- -- 7.2E-09 6.2E-09 -- -- -- 2.0E-02 1.5E+00 2.5E-08 2.2E-08 1E-06 1E-08 1E-06

Total 7E-08 6E-03
Population Age: Adolescent
Study 
Area

Chromium (Assuming 100% Trivalent Chromium) 8.9E-01 µg/L -- -- 4.6E-09 5.7E-09 -- -- -- 2.0E-02 1.5E+00 2.7E-08 3.3E-08 1E-06 2E-08 1E-06

Total 6E-08 6E-03
Population Age: Adult
Study 
Area

Chromium (assuming 10% Hexavalent Chromium) 8.9E-02 µg/L 2.0E+01 5.0E-01 1.4E-09 6.2E-10 3E-08 3E-10 3E-08 7.5E-05 3.0E-03 5.0E-09 2.2E-09 7E-05 7E-07 7E-05

Total 1E-07 6E-03
Population Age: Adolescent
Study 
Area

Chromium (assuming 10% Hexavalent Chromium) 8.9E-02 µg/L 2.0E+01 5.0E-01 2.5E-09 1.5E-09 5E-08 8E-10 5E-08 7.5E-05 3.0E-03 5.4E-09 3.3E-09 7E-05 1E-06 7E-05

Total 1E-07 6E-03
Population Age: Adult
Study 
Area

Chromium (Assuming 1% Hexavalent Chromium) 8.9E-03 µg/L 2.0E+01 5.0E-01 1.4E-10 6.2E-11 3E-09 3E-11 3E-09 7.5E-05 3.0E-03 5.0E-10 2.2E-10 7E-06 7E-08 7E-06

Total 7E-08 6E-03
Population Age: Adolescent
Study 
Area

Chromium (Assuming 1% Hexavalent Chromium) 8.9E-03 µg/L 2.0E+01 5.0E-01 2.5E-10 1.5E-10 5E-09 8E-11 5E-09 7.5E-05 3.0E-03 5.4E-10 3.3E-10 7E-06 1E-07 7E-06

Total 6E-08 6E-03
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
RfD = reference dose
RME = reasonable maximum exposure

Ex
po

su
re

 P
oi

nt

Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 7-2
Uncertainty Evaluation of Chromium Assumption – Adult/Adolescent Plank Road Recreational User Surface Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Future Medium: Sediment Evaluation Assumption:  1% and 10% of Total Chromium as Hexavalent Chromium
Receptor Population: Plank Road Recreational User Exposure Medium: In-water Sediment
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg- day) Ca

nc
er

 R
is

k 
fr

om
 

D
er

m
al

 C
on

ta
ct

Ca
nc

er
 R

is
k 

fr
om

 
In

ge
st

io
n

To
ta

l C
an

ce
r R

is
k

Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Study 
Area

Chromium (Assuming 100% Trivalent Chromium) 1.0E+02 mg/kg -- -- -- 2.5E-06 -- -- -- 2.0E-02 1.5E+00 -- 8.9E-06 -- 6E-06 6E-06

Total 1E-05 2E-01
Population Age: Adolescent
Study 
Area

Chromium (Assuming 100% Trivalent Chromium) 1.0E+02 mg/kg -- -- -- 2.3E-06 -- -- -- 2.0E-02 1.5E+00 -- 1.3E-05 -- 9E-06 9E-06

Total 2E-05 2E-01
Population Age: Adult
Study 
Area

Chromium (Assuming 10% Hexavalent Chromium) 1.0E+01 mg/kg 2.0E+01 5.0E-01 -- 2.5E-07 -- 1E-07 1E-07 7.5E-05 3.0E-03 -- 8.9E-07 -- 3E-04 3E-04

Total 1E-05 2E-01
Population Age: Adolescent
Study 
Area

Chromium (Assuming 10% Hexavalent Chromium) 1.0E+01 mg/kg 2.0E+01 5.0E-01 -- 6.1E-07 -- 3E-07 3E-07 7.5E-05 3.0E-03 -- 1.3E-06 -- 4E-04 4E-04

Total 2E-05 2E-01
Population Age: Adult
Study 
Area

Chromium (Assuming 1% Hexavalent Chromium) 1.0E+00 mg/kg 2.0E+01 5.0E-01 -- 2.5E-08 -- 1E-08 1E-08 7.5E-05 3.0E-03 -- 8.9E-08 -- 3E-05 3E-05

Total 1E-05 2E-01
Population Age: Adolescent
Study 
Area

Chromium (Assuming 1% Hexavalent Chromium) 1.0E+00 mg/kg 2.0E+01 5.0E-01 -- 6.1E-08 -- 3E-08 3E-08 7.5E-05 3.0E-03 -- 1.3E-07 -- 4E-05 4E-05

Total 2E-05 2E-01
Notes:
-- = not applicable
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg = milligram per kilogram
mg/kg-day = milligram per kilogram per day
RfD = reference dose
RME = reasonable maximum exposure

Ex
po

su
re

 P
oi

nt

Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations   



Table 7-3
Uncertainty Evaluation of Chromium Assumptions – Adult/Adolescent/Child Recreational Angler Striped Bass RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue Evaluation Assumption: 1% and 10% of Total Chromium is present as Hexavalent Chromium
Receptor Population: Recreational Angler Exposure Medium: Striped Bass Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total 
Noncancer HQ

Population Age: Adult
Study Area Chromium (Assuming 100% Trivalent Chromium) 3.1E-02 mg/kg ww -- 2.8E-06 -- -- 1.5E+00 9.9E-06 7E-06 7E-06

Total 2E-04 1E+01
Population Age: Adolescent
Study Area Chromium (Assuming 100% Trivalent Chromium) 3.1E-02 mg/kg ww -- 1.7E-07 -- -- 1.5E+00 9.8E-06 7E-06 7E-06

Total 1E-04 1E+01
Population Age: Child
Study Area Chromium (Assuming 100% Trivalent Chromium) 3.06E-02 mg/kg ww -- 1.6E-06 -- -- 1.5E+00 1.8E-05 1.E-05 1.E-05

Total 1E-04 2E+01
Population Age: Adult
Study Area Chromium (Assuming 10% Hexavalent Chromium) 3.1E-03 mg/kg ww 5.0E-01 2.8E-07 1E-07 1E-07 3.0E-03 9.9E-07 3E-04 3E-04

Total 2E-04 1E+01
Population Age: Adolescent
Study Area Chromium (Assuming 10% Hexavalent Chromium) 3.1E-03 mg/kg ww 5.0E-01 4.5E-07 2E-07 2E-07 3.0E-03 9.8E-07 3E-04 3E-04

Total 1E-04 1E+01
Population Age: Child
Study Area Chromium (Assuming 10% Hexavalent Chromium) 3.06E-03 mg/kg ww 5.0E-01 8.4E-07 4.E-07 4.E-07 3.0E-03 1.8E-06 6.E-04 6.E-04

Total 1E-04 2E+01
Population Age: Adult
Study Area Chromium (Assuming 1% Hexavalent Chromium) 3.1E-04 mg/kg ww 5.0E-01 2.8E-08 1E-08 1E-08 3.0E-03 9.9E-08 3E-05 3E-05

Total 2E-04 1E+01
Population Age: Adolescent
Study Area Chromium (Assuming 1% Hexavalent Chromium) 3.1E-04 mg/kg ww 5.0E-01 4.5E-08 2E-08 2E-08 3.0E-03 9.8E-08 3E-05 3E-05

Total 1E-04 1E+01
Population Age: Child
Study Area Chromium (Assuming 1% Hexavalent Chromium) 3.06E-04 mg/kg ww 5.0E-01 8.4E-08 4.E-08 4.E-08 3.0E-03 1.8E-07 6.E-05 6.E-05

Total 1E-04 2E+01
Notes:
-- = not applicable
CDI = chronic daily intake

HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg ww = milligram per kilogram wet weight
mg/kg-day = milligram per kilogram per day
RfD = reference dose
RME = reasonable maximum exposure

Noncancer Hazard Calculations

EPC = exposure point concentration

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations



Table 7-4
Uncertainty Evaluation of Chromium Assumptions – Combined Adult/Child Recreational Angler Striped Bass RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Striped Bass Fillet
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units
Study Area Chromium (Assuming 100% Trivalent Chromium) 3.1E-02 mg/kg ww -- -- --

Total 3E-04
Study Area Chromium (Assuming 10% Hexavalent Chromium) 3.1E-03 mg/kg ww 1.4E-07 4.2E-07 5.6E-07

Total 3E-04
Study Area Chromium (Assuming 1% Hexavalent Chromium) 3.1E-04 mg/kg ww 1.4E-08 4.2E-08 5.6E-08

Total 3E-04
Notes:
EPC = exposure point concentration
mg/kg ww = milligram per kilogram wet weight
RME = reasonable maximum exposure

Combined Adult and 
Child Cancer Risk

Exposure 
Point Contaminant of Potential Concern

EPC Adult Total Cancer 
Risk

Child Total Cancer 
Risk



Table 7-5
Uncertainty Evaluation of Chromium Assumptions – Adult/Adolescent/Child Recreational Angler White Perch RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

 June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue Evaluation Assumptions:  1% and 10% of Total Chromium is present as Hexavalent Chromium
Receptor Population: Recreational Angler Exposure Medium: White Perch Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Oral LADI

(mg/kg-day)

Cancer Risk 
from 

Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Study Area Chromium (assuming 100% Trivalent Chromium) 8.9E+00 mg/kg ww -- 8.3E-04 -- -- 1.5E+00 2.9E-03 2E-03 2E-03

Total 2E-04 1E+01
Population Age: Adolescent
Study Area Chromium (assuming 100% Trivalent Chromium) 8.9E+00 mg/kg ww -- 4.9E-04 -- -- 1.5E+00 2.9E-03 2E-03 2E-03

Total 1E-04 1E+01
Population Age: Child
Study Area Chromium (assuming 100% Trivalent Chromium) 8.9E+00 mg/kg ww -- 4.6E-04 -- -- 1.5E+00 5.4E-03 4E-03 4E-03

Total 1E-04 2E+01
Population Age: Adult
Study Area Chromium (Assuming 10% Hexavalent Chromium) 8.9E-01 mg/kg ww 5.0E-01 8.3E-05 4E-05 4E-05 3.0E-03 2.9E-04 1E-01 1E-01

Total 2E-04 1E+01
Population Age: Adolescent
Study Area Chromium (Assuming 10% Hexavalent Chromium) 8.9E-01 mg/kg ww 5.0E-01 1.3E-04 7E-05 7E-05 3.0E-03 2.9E-04 1E-01 1E-01

Total 2E-04 1E+01
Population Age: Child
Study Area Chromium (Assuming 10% Hexavalent Chromium) 8.9E-01 mg/kg ww 5.0E-01 2.5E-04 1E-04 1E-04 3.0E-03 5.4E-04 2E-01 2E-01

Total 2E-04 2E+01
Population Age: Adult
Study Area Chromium (Assuming 1% Hexavalent Chromium) 8.9E-02 mg/kg ww 5.0E-01 8.3E-06 4E-06 4E-06 3.0E-03 2.9E-05 1E-02 1E-02

Total 2E-04 1E+01
Population Age: Adolescent
Study Area Chromium (Assuming 1% Hexavalent Chromium) 8.9E-02 mg/kg ww 5.0E-01 1.3E-05 7E-06 7E-06 3.0E-03 2.9E-05 1E-02 1E-02

Total 1E-04 1E+01
Population Age: Child
Study Area Chromium (Assuming 1% Hexavalent Chromium) 8.9E-02 mg/kg ww 5.0E-01 2.5E-05 1E-05 1E-05 3.0E-03 5.4E-05 2E-02 2E-02

Total 1E-04 2E+01
Notes:
-- = not applicable
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg ww = milligram per kilogram wet weight
mg/kg-day = milligram per kilogram per day
RfD = reference dose
RME = reasonable maximum exposure

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 7-6
Uncertainty Evaluation of Chromium Assumptions – Combined Adult/Child Recreational Angler White Perch RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

 June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: White Perch Fillet
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units

Study Area Chromium (Assuming 100% Trivalent Chromium) 8.9E+00 mg/kg ww -- -- --
Total 3E-04
Study Area Chromium (Assuming 10% Hexavalent Chromium) 8.9E-01 mg/kg ww 4.E-05 1.E-04 2.E-04
Total 5E-04
Study Area Chromium (Assuming 1% Hexavalent Chromium) 8.9E-02 mg/kg ww 4.E-06 1.E-05 2.E-05
Total 3E-04
Notes:
-- = not applicable

mg/kg ww = milligram per kilogram wet weight
RME = reasonable maximum exposure

EPC = exposure point concentration

Adult Total 
Cancer Risk

Child Total 
Cancer Risk

Combined Adult and 
Child Cancer Risk

Exposure 
Point Contaminant of Potential Concern

EPC



Table 7-7
Uncertainty Evaluation of Chromium Assumptions – Adult/Adolescent/Child Recreational Crabber Blue Crab RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue Evaluation Assumptions:  1% and 10% of Total Chromium is present as Hexavalent Chromium
Receptor Population: Recreational Crabber Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total Noncancer 
HQ

Population Age: Adult
Study Area Chromium (Assuming 100% Trivalent Chromium 8.4E-02 mg/kg ww -- 6.3E-06 -- -- 1.5E+00 2.2E-05 1E-05 1E-05

Total 5E-04 2E+01
Population Age: Adolescent
Study Area Chromium (Assuming 100% Trivalent Chromium 8.4E-02 mg/kg ww -- 3.8E-06 -- -- 1.5E+00 2.2E-05 1E-05 1E-05

Total 3E-04 2E+01
Population Age: Child
Study Area Chromium (Assuming 100% Trivalent Chromium 8.4E-02 mg/kg ww -- 3.4E-06 -- -- 1.5E+00 3.9E-05 3E-05 3E-05

Total 3E-04 4E+01
Population Age: Adult
Study Area Chromium (Assuming 10% Hexavalent Chromium) 8.4E-03 mg/kg ww 5.0E-01 6.3E-07 3E-07 3E-07 3.0E-03 2.2E-06 7E-04 7E-04

Total 5E-04 2E+01
Population Age: Adolescent
Study Area Chromium (Assuming 10% Hexavalent Chromium) 8.4E-03 mg/kg ww 5.0E-01 1.0E-06 5E-07 5E-07 3.0E-03 2.2E-06 7E-04 7E-04

Total 3E-04 2E+01
Population Age: Child
Study Area Chromium (Assuming 10% Hexavalent Chromium) 8.4E-03 mg/kg ww 5.0E-01 1.8E-06 9E-07 9E-07 3.0E-03 3.9E-06 1E-03 1E-03

Total 3E-04 4E+01
Population Age: Adult
Study Area Chromium (Assuming 1% Hexavalent Chromium) 8.4E-04 mg/kg ww 5.0E-01 6.3E-08 3E-08 3E-08 3.0E-03 2.2E-07 7E-05 7E-05

Total 5E-04 2E+01
Population Age: Adolescent
Study Area Chromium (Assuming 1% Hexavalent Chromium) 8.4E-04 mg/kg ww 5.0E-01 1.0E-07 5E-08 5E-08 3.0E-03 2.2E-07 7E-05 7E-05

Total 3E-04 2E+01
Population Age: Child
Study Area Chromium (Assuming 1% Hexavalent Chromium) 8.4E-04 mg/kg ww 5.0E-01 1.8E-07 9E-08 9E-08 3.0E-03 3.9E-07 1E-04 1E-04

Total 3E-04 4E+01
Notes:
-- = not applicable
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
mg/kg ww = milligram per kilogram wet weight
RfD = reference dose
RME = reasonable maximum exposure

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 7-8
Uncertainty Evaluation of Chromium Assumptions – Combined Adult/Child Recreational Crabber Blue Crab RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units
Study Area Chromium (Assuming 100% Trivalent Chromium) 8.4E-02 mg/kg ww -- -- --

Total 8E-04
Study Area Chromium (Assuming 10% Hexavalent Chromium) 8.4E-03 mg/kg ww 3E-07 9E-07 1E-06

Total 8E-04

Study Area Chromium (Assuming 1% Hexavalent Chromium) 8.4E-04 mg/kg ww 3E-08 9E-08 1E-07

Total 8E-04
Notes:
-- = not applicable
EPC = exposure point concentration
mg/kg ww = milligram per kilogram wet weight
RME = reasonable maximum exposure

Adult Total 
Cancer Risk

Child Total 
Cancer Risk

Combined Adult and 
Child Cancer Risk

Exposure 
Point Contaminant of Potential Concern

EPC



Table 7-9
Uncertainty Evaluation of Mercury Assumptions – Adult/Adolescent Recreational Boater Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Surface Water Evaluation Assumption:  100% of Total Mercury in Methyl mercury
Receptor Population: Recreational Boater Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Study 
Area

Mercury (assuming 100% is Total mercury) 8.3E-03 µg/L -- -- 6.7E-11 5.8E-11 -- -- -- 2.1E-05 3.0E-04 2.4E-10 2.0E-10 1E-05 7E-07 1E-05

Total 7E-08 6E-03
Population Age: Adolescent
Study 
Area

Mercury (assuming 100% is Total mercury) 8.3E-03 µg/L -- -- 4.3E-11 5.3E-11 -- -- -- 2.1E-05 3.0E-04 2.5E-10 3.1E-10 1E-05 1E-06 1E-05

Total 6E-08 6E-03
Population Age: Adult
Study 
Area

Mercury (assuming 100% is Methyl mercury) 8.3E-03 µg/L -- -- 6.7E-11 5.8E-11 -- -- -- 1.0E-04 1.0E-04 2.4E-10 2.0E-10 2E-06 2E-06 4E-06

Total 7E-08 6E-03
Population Age: Adolescent
Study 
Area

Mercury (assuming 100% is Methyl mercury) 8.3E-03 µg/L -- -- 4.3E-11 5.3E-11 -- -- -- 1.0E-04 1.0E-04 2.5E-10 3.1E-10 3E-06 3E-06 6E-06

Total 6E-08 6E-03
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
RfD = reference dose
RME = reasonable maximum exposure

Ex
po

su
re

 P
oi

nt

Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table 7-10
Uncertainty Evaluation of Mercury Assumptions – Adult/Adolescent Plank Road Recreational User Surface Sediment RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

 June 2017
171037-01.01

Scenario Timeframe: Future Medium: Sediment Evaluation Assumption:  100% of Total Mercury is Methyl Mercury
Receptor Population: Plank Road Recreational User Exposure Medium: In-water Sediment
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg- day) Ca

nc
er

 R
is

k 
fr

om
 

D
er

m
al

 C
on

ta
ct

Ca
nc

er
 R

is
k 

fr
om

 
In

ge
st

io
n Total 

Cancer 
Risk

Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Study 
Area

Mercury (Assuming 100% is Total Mercury) 1.4E+00 mg/kg -- -- -- 3.5E-08 -- -- -- 2.1E-05 3.0E-04 -- 1.2E-07 -- 4E-04 4E-04

Total 1E-05 2E-01
Population Age: Adolescent
Study 
Area

Mercury (Assuming 100% is Total Mercury) 1.4E+00 mg/kg -- -- -- 3.2E-08 -- -- -- 2.1E-05 3.0E-04 -- 1.9E-07 -- 6E-04 6E-04

Total 2E-05 2E-01
Population Age: Adult
Study 
Area

Mercury (Assuming 100% is Methyl Mercury) 1.4E+00 mg/kg -- -- -- 3.5E-08 -- -- -- 1.0E-04 1.0E-04 -- 1.2E-07 -- 1E-03 1E-03

Total 1E-05 2E-01
Population Age: Adolescent
Study 
Area

Mercury (Assuming 100% is Methyl Mercury) 1.4E+00 mg/kg -- -- -- 3.2E-08 -- -- -- 1.0E-04 1.0E-04 -- 1.9E-07 -- 2E-03 2E-03

Total 2E-05 2E-01
Notes:
-- = not applicable
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg = milligram per kilogram
mg/kg-day = milligram per kilogram per day
RfD = reference dose
RME = reasonable maximum exposure

Ex
po

su
re

 P
oi

nt

Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations   



Table 7-11      
Marine Fishing Regulations Evaluation 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Receptor
Annual Mass of Striped Bass Tissue 

(grams)1
Number of Striped Bass Edible 

Portions2
Annual Mass of Blue Crab Tissue 

(grams)1
Number of Blue Crab 

Edible Portions2

Adult 1 9,490 7.45 7,629 365
Adult 2 9,490 7.45 7,629 365
Adolescent 1 6,205 4.87 5,110 245
Child 1 3,285 2.58 2,555 122
Notes:
1 = Based on USEPA-directed RME consumption rates
2 = Based on edible portion available for striped bass (1,364 grams) and blue crab (21 grams) from Newtown Creek RI Samples

Receptor

Number of Successful Striped Bass Angling 
Outings per Year at NYSDEC Daily 

Possession Limit1

Number of Successful Blue Crab 
Angling Outings per Year at 

NYSDEC Daily Possession Limit2

Number of Successful Blue Crab 
Angling Outings per Year at Average 

RI Catch Rate for Study Area3

Adult 7 7 61
Family of Four 22 22 183

Notes:
1 = 1 fish per outing
2 = 50 crabs per outing
3 = 6 crabs per outing

Acronyms:
RI = Remedial Investigation
RME = reasonable maximum exposure
USEPA = U.S. Environmental Protection Agency

Annual Mass and Edible Portions of Striped Bass and Blue Crab Needed to Meet RME Fish and Crab Consumption Rates

Estimated Number of Successful Outings Needed to Meet RME Number of Edible Portions



Table 7-12
Cumulative Cancer Risks and Noncancer Hazards Recreational Angler

Striped Bass Alternative and Baseline BHHRA Scenarios

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – Striped Bass

Total Cancer Risk Total Noncancer HI Total Cancer Risk Total Noncancer HI Total Cancer Risk Total Noncancer HI
Study Area Adult 2E-04 1E+01 6E-05 4E+00 1E-04 6E+00

Adolescent 1E-04 1E+01 9E-06 4E+00 6E-05 6E+00
Child 1E-04 2E+01 -- -- 6E-05 1E+01

Adult/Child 3E-04 -- -- -- 2E-04 --
Notes:
Bold text indicates risk above USEPA acceptable risk range of 10-6 to 10-4 or HI greater than 1.
-- = not applicable
BHHRA = Baseline Human Health Risk Assessment
HI = hazard index
USEPA = U.S. Environmental Protection Agency

BHHRA Scenario
Exposure Point Age Class

Sportfish Advisory Scenario Broader Recreational Angler Scenario



Table 7-13
Cumulative Cancer Risks and Noncancer Hazards Recreational Angler

White Perch Alternative and Baseline BHHRA Scenarios

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – White Perch

Total Cancer Risk Total Noncancer HI Total Cancer Risk Total Noncancer HI Total Cancer Risk Total Noncancer HI
Adult 2E-04 1E+01 6E-05 3E+00 1E-04 6E+00

Adolescent 1E-04 1E+01 9E-06 3E+00 6E-05 5E+00
Child 1E-04 2E+01 -- -- 6E-05 1E+01

Adult/Child 3E-04 -- -- -- 2E-04 --
Notes:
Bold text indicates risk above USEPA acceptable risk range of 10-6 to 10-4 or HI greater than 1.
-- = not applicable
BHHRA = Baseline Human Health Risk Assessment
HI = hazard index
USEPA = U.S. Environmental Protection Agency

Broader Recreational Angler Scenario

Study Area
Exposure Point Age Class

BHHRA Scenario Sportfish Advisory Scenario



Table 7-14
Cumulative Cancer Risks and Noncancer Hazards Recreational Angler

Blue Crab Alternative and Baseline BHHRA Scenarios

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Crabber – Blue Crab

Total Cancer Risk Total Noncancer HI Total Cancer Risk Total Noncancer HI Total Cancer Risk Total Noncancer HI
Adult 5E-04 2E+01 1E-05 8E-01 2E-04 1E+01

Adolescent 3E-04 2E+01 2E-06 8E-01 2E-04 1E+01
Child 3E-04 4E+01 -- -- 1E-04 2E+01

Adult/Child 8E-04 -- -- -- 4E-04 --
Notes:
Bold text indicates risk above USEPA acceptable risk range of 10-6 to 10-4 or HI greater than 1.
1 = muscle and hepatopancreas
2 = muscle only
-- = not applicable
BHHRA = Baseline Human Health Risk Assessment
HI = hazard index
USEPA = U.S. Environmental Protection Agency

Broader Recreational Angler Scenario1

Study Area
Exposure Point Age Class

BHHRA Scenario1 Sportfish Advisory Scenario2
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Figure 2-1
Study Area Location Map

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

0 500 1,000 1,500
Feet

Note:
1. Base data acquired from New York City Department of
Information Technology and Telecommunications.
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Figure 2-2
Land Use Adjacent to the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

0 500 1,000 1,500
Feet

Notes:
1. Land use spatial data was obtained from New York City
Department of City Planning (NYCDCP), Technical Review
Division (January 2016).
2. "Residential Buildings" includes Multi-Family Elevator,
Multi-Family Walk-up Buildings, and One/Two Family
Buildings.
3. Parcels that were not assigned a classification in the
NYCDCP spatial data and appeared as street and
associated right-of-way (ROW) in aerial photographs are
shown as Inferred ROW.
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Figure 2-3
Sh oreline Ch arac teristic s Along  Newtown Creek – 2015

Baseline Hu m an Health  R isk Assessm ent
Newtown Creek R I/FS

0 500 1,000 1,500
Feet

Notes:
1. Creek m ile h atc h es are sh own every tenth  m ile and
labeled every h alf m ile.
2. Base data acqu ired from  New York City Departm ent of
Inform ation Tec h nology and Telec om m u nications.
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Reference Area Surface Sedim ent, Surface Water, and T issue Sam pling Stations –  Spring Creek
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Figure 3-9
Study Area Striped Bass Tissue Sampling Stations

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note:
1. Base data acquired from New York City Department of
Information Technology and Telecommunications.
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Figure 3-10
Study Area White Perch Tissue Sampling Stations

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note:
1. Base data acquired from New York City Department of
Information Technology and Telecommunications.

Fish Zone 3:
3 fillet samples

Fish Zone 4b:
3 fillet samples

Fish Zone 5:
1 fillet sample
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Figure 3-11
Study Area Blue Crab Tissue Sampling Stations

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note:
1. Base data acquired from New York City Department of
Information Technology and Telecommunications.
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Figure 3-12
Study Area Ambient Air Sampling Stations
Baseline Human Health Risk Assessment

Newtown Creek RI/FS
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Note:
1. Base data acquired from New York City Department of
Information Technology and Telecommunications.
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Figure 3-13
COPC Screening Approach for Surface Sediment,

Surface Water, Biota Tissue, and Air

Baseline Human Health Risk Assessment 
Newtown Creek RI/FS
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Figure 4-1
Current Human Health Exposure Pathways and Receptors

Baseline Human Health Risk Assessment
Newtown Creek RI/FS
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Notes:
1 = Primary sources do not impact all secondary sources or media.
2 = Exposures to receptors under the flooding scenario are to overflow sediments and overflow water as discussed in Section 4.2.10.
3 = Surface sediment samples collected adjacent to areas where the sailboats are moored serve as a surrogate to represent soil/fill material present behind bulkheads to evaluate dermal contact (Section 4.2.9).
4 = The evaluation of groundwater use and conclusion that there are no current or potential future exposure pathways to human populations within the Study Area are presented in Section 2.5.
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Figure 4-2
Future Human Health Exposure Pathways and Receptors

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Exposure Routes

Incidental Ingestion of Sediment

Dermal Contact with Sediment

Inhalation of Volatiles

Secondary Source 
(Exposure Media)Primary Source1

Inhalation of Volatiles

Ingestion of Fish/Shellfish

Dermal Contact with Surface Water

Incidental Ingestion of Surface Water

Future Potential Human Health Receptors
Residents and Recreational Users Occupational Users Unauthorized Users

Re
cr

ea
tio

na
l B

oa
te

rs

Sw
im

m
er

s/
 B

at
he

rs

Re
cr

ea
tio

na
l 

An
gl

er
s/

Cr
ab

be
rs

Sh
or

el
in

e 
Re

cr
ea

tio
na

l 
U

se
rs

Pl
an

k 
Ro

ad
 A

re
a 

Re
cr

ea
tio

na
l U

se
rs

 

Re
si

de
nt

s–
Fl

oo
di

ng
 

Sc
en

ar
io

2

La
nd

si
de

 W
or

ke
rs

D
oc

ks
id

e 
W

or
ke

rs

Co
ns

tr
uc

tio
n 

W
or

ke
rs

 
at

 H
un

te
r’

s P
oi

nt
 S

ou
th

G
en

er
al

Co
ns

tr
uc

tio
n 

W
or

ke
r

O
cc

up
at

io
na

l W
or

ke
rs

–
Fl

oo
di

ng
 S

ce
na

rio
2

Sa
ilb

oa
t U

se
rs

3

Tr
es

pa
ss

er
s/

 H
om

el
es

s

Ingestion of and Dermal Contact with 
Groundwater4

Industrial and Private 
Stormwater Outfalls

Upland Spills and Releases

New York City Department 
of Environmental Protection 
combined sewer overflows 

(CSOs) and storm sewer 
outfalls (SSOs)

Tidal Flows

Deep Sediment Sink

Atmospheric Deposition

Runoff and Infiltration

Surface Water 

Sediment

Porewater

Sediment (deep)

Groundwater

Tissue

Complete Exposure Pathway – Quantitative Evaluation

Complete Exposure Pathway – Qualitative Evaluation

Incomplete Exposure Pathway

Notes:
1 = Primary sources do not impact all secondary sources or media.
2 = Exposures to receptors under the flooding scenario are to overflow sediments and overflow water as discussed in Section 4.2.10.
3 = Surface sediment samples collected adjacent to areas where the sailboats are moored serve as a surrogate to represent soil/fill material present behind bulkheads to evaluate dermal contact (Section 4.2.9).
4 = The evaluation of groundwater use and conclusion that there are no current or potential future exposure pathways to human populations within the Study Area are presented in Section 2.5.
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RECOMMENDATIONS AND INSTRUCTIONS FOR REVIEWING THE BASELINE 
HUMAN HEALTH RISK ASSESSMENT DATA FILES 

Separate data files were created for each media, each exposure area (Study Area and 
reference area, where applicable), and four distinct surface sediment exposure scenarios.  
Three files are provided in each folder—a data file, a ProUCL input file, and a ProUCL 
output file.  Recommendations and instructions for reviewing each of the files are provided 
in the following. 
 

Data File 

Description 

The data file is provided in a flat file format and consists of the complete baseline human 
health risk assessment (BHHRA) dataset for the media and exposure scenario of interest.  
This file contains analytical chemistry results, reconstituted data (tissue only), the four 
variations for total calculations as described in Section 3.2.4 of the BHHRA, and several fields 
that were added to facilitate data analysis.  This file does not include field duplicates or 
rejected data.  Fields added to facilitate data analysis include but are not limited to the 
following:  

• UCL_KEY1 is a unique identification (ID) that was used to group data for calculation 
of 95-percent upper confidence limits (95% UCLs).   

• USABILITY_HIERARCHY is a usability hierarchy flag that was added to implement 
the method selection hierarchy (see Section 3.2.2 of the BHHRA) for chemicals 
analyzed by more than one method.  This field was populated with either a “0” or a 
“1.”  Results flagged with 1 were included in the dataset; results flagged with 0 were 
not included in this file.   

• RISK_SCREEN_USABILITY is a usability hierarchy flag that was added to select the 
totals that were used for the risk screening evaluation in Section 3 of the BHHRA.  
This field was populated with either a 0 or a 1.  Results flagged with a 1 were included 
in the risk screening dataset; both sets of results (0 and 1) were included in this file.  
As described in Section 3.2.4 of the BHHRA, Kaplan Meier method (KM) totals 
calculated with non-detects reported at the reporting limit (RL) were preferentially 
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selected.  Where KM RL totals were not available, totals calculated with non-detects 
reported at half the RL (U = 1/2) were selected.  

• BASELINE_RA_USABILITY is a usability hierarchy flag that was added to select the 
totals that were used for the risk characterization in Section 6 of the BHHRA.  This 
field was populated with either a 0 or a 1.  Results flagged with a 1 were included in 
the dataset; both sets of results (0 and 1) were included in this file.  As described in 
Section 3.2.4 of the BHHRA, KM totals calculated with non-detects reported at the 
method detection limit (MDL) were preferentially selected.  Where KM MDL totals 
were not available, totals calculated with non-detects reported at zero (U = 0) were 
selected.   

• RESULT_VALUE_MDL is a copy of the RESULT_VALUE field with non-detects 
replaced with the MDL, rather than the RL. 

 

Recommendations for Using the Data File  

• For analysis associated with the risk characterization, only include results flagged 
with a 1 in the BASELINE_RA_USABILITY field.  For analysis associated with the 
risk screen, only include results flagged with a 1 in the RISK_SCREEN_USABILITY 
field.  These fields are not mutually exclusive.  That is, filtering on 1 in the 
BASELINE_RA_USABILITY field is not equivalent to filtering on 0 in the 
RISK_SCREEN_USABILITY field. 

• To calculate statistics, we recommend grouping the data using the UCL_KEY1 field.  
The chemical name or Chemical Abstracts Service Registry Number (CAS RN) can be 
used to group data for individual chemicals but should not be used to group data for 
totals.  For chemicals with a low frequency of detection, the method for total 
calculation can vary between samples.  For example, for total chlordane for the risk 
characterization, some sample results were calculated using the KM method, reported 
as “total chlordane (KM) (MDL),” and some were calculated as a sum, reported as 
“total chlordane (U = 0) (MDL).”  To group the results for these totals, the chemical 
name and CAS RN were reported in the UCL key consistently as KM MDL, or “total 
chlordane (KM) (MDL).”  Because the chemical name and CAS RN fields distinguish 
between the methods, they cannot be used to group the total results. 
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• For analysis associated with risk screening, use the results in the RESULT_VALUE 
field.  Non-detects are reported at the RL or MDL in this field.  Non-detect results 
with blank contamination are reported at the laboratory reported value.  

• For analysis associated with the risk characterization, use the results in the 
RESULT_VALUE_MDL field.  Non-detects are reported at the MDL in this field. 

 

ProUCL Input File 

Description 

The ProUCL input file is provided in a flat file format and consists of the risk 
characterization dataset for the media and exposure scenario of interest.  This file is a 
modified version of the data file.  Modifications include the following: 

• This file only includes results flagged with a 1 in the BASELINE_RA_USABILITY 
field. 

• Chemicals with less than four detected results in the Study Area were dropped from 
the dataset. 

 
The fields added to facilitate data analysis in the data file are also provided in this file.  The 
following fields are used when calculating 95% UCLs with ProUCL: 

• UCL_KEY1 is a unique ID that was used to group data for calculation of 95% UCLs.  
• RESULT_VALUE_MDL is a copy of the RESULT_VALUE field with non-detects 

replaced with the MDL, rather than the RL.  
• D_RESULT_VALUE_MDL supplies the detection flag for each result formatted for 

use with ProUCL.  Detected results are flagged as 1 and non-detect results are flagged 
as 0.  This field is intended to be used when calculating 95% UCLs from the 
RESULT_VALUE_MDL field in ProUCL.  

 

Recommendations for Using the Input File to Calculate 95% UCLs 

• Group the data using the UCL_KEY1 field. 
• Use the results in the RESULT_VALUE_MDL field. 
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ProUCL Output File 

Description 

The ProUCL output file contains two tabs.  The first tab, labeled “Output,” contains a copy of 
the ProUCL output as it is provided by ProUCL.  The second tab, labeled “Summary_Table,” 
provides the ProUCL output in a flat file format and contains each of the ProUCL parameters 
in separate columns.  The recommended statistics are reported in the right-most fields.  In 
some cases, more than one statistic is suggested for use by ProUCL.  All recommended 
95% UCLs are summarized in the summary table.  The selection of exposure point 
concentrations (EPCs) for use in the BHHRA is described in Section 3.2.5 of the BHHRA.  
 

Recommendations for Using the Output File 

• The flat file can be sorted and filtered to easily identify entries of interest. 
• 95% UCLs were calculated for all chemicals with more than four detected results; 

however, EPCs were only selected for COPCs as identified in Tables 4-2 through 4-11 
of the BHHRA. 
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1 FISH AND CRAB COMMUNITY SURVEY SUMMARY  

The methods for fish and crab collection and the associated Phase 1 and Phase 2 survey 
results are presented in this attachment.  This summary is important because there were 
specific goals, as described in the Phase 2 Remedial Investigation Work Plan – Volume 1 
(Anchor QEA 2014), based on the Phase 1 survey results for fish and crab sample collection 
for the Baseline Human Health Risk Assessment (BHHRA) that were adjusted based on the 
Phase 2 survey results.  Specifically, the goal in Phase 2 was to collect striped bass (Morone 
saxatilis) greater than 150 millimeters (mm) in total length, spot (Leiostomus xanthurus) 
greater than 150 mm in total length, and blue crab (Callinectes sapidus) greater than 100 mm 
in carapace width.  The Phase 2 goals for striped bass and blue crab were met in 2014.  
However, an insufficient number of spot were collected during the Phase 2 collection efforts 
(i.e., only two spot were caught); therefore, white perch (Morone americana), collected as a 
secondary species, was used as a surrogate for spot.  Spot were found in good abundance in 
the summer of 2012 during the Phase 1 survey (see Section 1.1.1.4), and white perch were 
not caught in 2012 (see Section 1.1.1.2).   
 

1.1 Phase 1 Fish and Crab Surveys 

Fish and crabs were collected from the Study Area in 2012 during Phase 1 using passive and 
active sampling methods to support and provide information on community structure for the 
BHHRA and Baseline Ecological Risk Assessment (BERA).  Samples were collected in 
April 2012 for the first survey and August 2012 for the second survey. 
 

1.1.1 Phase 1 Collection Methods 

The Phase 1 fish and crab community survey was performed in accordance with the Field 
Sampling and Analysis Plan (Anchor QEA 2011).  For Phase 1, fish were collected from five 
different zones in the Study Area.  Field Sampling Zone 1 (FSZ) comprised the area from the 
mouth of Newtown Creek to a point just west of Dutch Kills; FSZ2 was located in 
Dutch Kills; FSZ3 extended from the Greenpoint Bridge to the Kosciuszko Bridge; FSZ4 was 
in Maspeth Creek; and FSZ5 included English Kills and East Branch.   
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1.1.1.1 Sampling Techniques 

The following four sampling methods were used in the Study Area during the spring and 
summer 2012 surveys: gill nets, minnow traps, crab pots, and trawls.  Gill nets of two 
different mesh sizes (1 inch to 2.5 inches and 2.5 inches to 4 inches) were deployed to sample 
fish in the water column.  Four nets, two of each mesh size, were set in four of the sampling 
zones; two nets, one of each mesh size, were set in FSZ2 due to a smaller sampling area.  Nets 
were set for approximately 2 hours to reduce mortality rates of specimens entangled in the 
mesh.  After approximately 2 hours, the nets were pulled onto the boat deck, and specimens 
were processed according to the methods previously described (Anchor QEA 2011).  
 
Minnow traps and crab pots were deployed during the day and allowed to set overnight in 
each of the five sampling zones.  Five minnow traps and three crab pots were baited with 
canned fish, weighted with bricks (crab pots only), attached to a buoy, and deployed near the 
low tide zone to keep the traps submerged for the full sampling period.  The traps were 
collected the following day, and samples were processed according to the methods 
previously described (Anchor QEA 2011). 
 
Trawling was performed in the main channel in FSZ1, FSZ3, and FSZ5 using a 25-foot-wide 
otter trawl.  The trawl was deployed off the back of the sampling vessel and secured by two 
samplers for various lengths of time.  Trawling start time was recorded when the trawl was 
fully deployed (a length of 75 feet from the back of the boat), and trawling stop time was 
recorded when the samplers began pulling the net onto the boat.  The net was then pulled 
onto the deck where samples were processed according to the methods previously described 
(Anchor QEA 2011).  Boat speed was maintained at just above idle, or approximately 3 to 
5 miles per hour (mph). 
 

1.1.1.2 Sample Processing 

Processing included species identification, weighing to the nearest gram, measuring total 
length (in mm) in fish and carapace length (in mm) in crabs, and recording observed external 
abnormalities.  The first 20 fish of each species per station were individually weighed and 
measured, and remaining fish were weighed as a batch.  Smaller species, such as shrimp, 
were weighed in bulk.   
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1.1.2 Phase 1 Results 

The fish community survey was conducted during the day and ranged across the variable 
tidal schedule.  A total of 1,061 individuals from 24 species were captured during the Phase 1 
spring and summer fish community surveys, including three shrimp species (one 
unidentified), three crab species, and 18 fish species (see Table B1-1).  Mummichog 
(Fundulus heteroclitus) accounted for 33% of the overall abundance for the Phase 1 fish 
community survey effort (see Tables B1-2 and B1-3).  In both the spring and summer 
surveys, the highest overall catch per unit effort (CPUE) was recorded from gill nets (see 
Table B1-4). 
 

1.1.3 Phase 1 Spring Results 

A total of 152 individuals from 14 species were captured during the spring fish community 
survey in April 2012, including three identifiable crab species (and a fourth as a decapod, 
which was likely rock or green crab but was too small to identify), one shrimp species (as 
Decapoda), and nine fish species (see Table B1-2).  The one unidentified shrimp species 
accounted for more than 50% of the overall catch (see Table B1-2).  More Atlantic menhaden 
(Brevoortia tyrannus) were caught than any other fish species at FSZ2, FSZ3, and FSZ4, but 
they were not dominant at FSZ5 (where mummichog was the dominant species).  Also, only 
three fish were caught in FSZ2, and they were Atlantic menhaden.  Mummichog was the 
dominant species in FSZ5, and the unidentified shrimp dominated in FSZ1 (see Table B1-2).  
 
In April 2012, the highest fish abundance and number of species was recorded from FSZ1 
(see Table B1-2).  Only one species, Atlantic menhaden, was captured in FSZ2.  In the spring 
of 2012, six, three, and four fish and invertebrate species were captured in FSZ3, FSZ4, and 
FSZ5, respectively. 
 
During sampling in April, CPUE by gear type varied among the five zones.  The highest 
CPUE was recorded with trawling in FSZI; gillnetting in FSZ2, FSZ4, and FSZ5; and with 
minnow traps and crab pots in FSZ3 (see Table B1-4). 
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1.1.4 Phase 1 Summer Results 

A total of 909 individuals from 18 species were captured during the summer fish community 
survey in August 2012, including two shrimp species, two crab species, and 14 fish species 
(see Table B1-3).  Mummichog and spot combined were more than 50% of the overall catch 
for the summer (see Table B1-3).  Blue crab had the highest numbers at FSZ1, mummichog 
dominated at FSZ2 and FSZ5, spot dominated at FSZ3, and mummichog and spot had similar 
numbers at FSZ4 (see Table B1-3).  
 
The highest abundance was observed at FSZ3, and the most species (15) were recorded in 
FSZ1.  Numbers of species were variable among locations with four, six, nine, and five 
species identified from FSZ2, FSZ3, FSZ4, and FSZ5 respectively (see Table B1-3).  
 
During sampling in August, CPUE by gear type varied among the five zones.  The highest 
CPUE was recorded with trawling in FSZ1, gillnetting in FSZ3 and FSZ4, and minnow traps 
and crab pots in FSZ2 and FSZ5 (see Table B1-4). 
 

1.2 Phase 2 Fish and Crab Surveys 

Fish and crabs were collected from the Study Area and reference areas using passive and 
active sampling methods to support exposure assessment in the BERA and BHHRA and 
provide information on community structure for the BERA.  Samples were collected from 
June 2, 2014 to July 2, 2014 for the first survey and August 4, 2014 to September 5, 2014 for 
the second survey. 
 

1.2.1 Phase 2 Collection Methods 

Sampling was conducted in six zones within the Study Area and also in four reference areas.  
Phase 2 zones in the Study Area were generally similar to the Phase 1 zones but were 
increased in size in order to provide coverage throughout the entire Study Area.  FSZ1 
comprised the area from the mouth of Newtown Creek to the mouth of Whale Creek; FSZ2 
was in Dutch Kills; FSZ3 extended from the mouth of Whale Creek (including Whale Creek) 
to the Kosciuszko Bridge; FSZ4a extended from the Kosciuszko Bridge to creek mile (CM) 
2.68 (the upstream end of the Turning Basin); FSZ4b was in Maspeth Creek; and FSZ5 
extended upstream from CM 2.68 and included English Kills and East Branch (see Figures 3-8 
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through 3-10 of the BHHRA).  Each reference area was considered one sampling zone, 
denoted with the common prefix “FRZ” qualified by the codes “GC” for Gerritsen Creek, 
“HB” for Head of Bay, “SP” for Spring Creek, and “WE” for Westchester Creek (see 
Figures 3-6a through 3-6d of the BHHRA). 
 

1.2.1.1 Sampling Techniques 

The following five primary sampling methods were used in the Study Area during the spring 
and summer 2014 surveys: gill nets, minnow traps, eel pots, crab pots, and trawls.  Gill nets 
were employed to sample fish in the water column.  Gill nets included five different 
dimensions of stretch mesh at 1.5, 3, 4, 5, and 6 inches.  Gill nets were typically deployed 
overnight and were oriented to avoid interference with shipping traffic.  As a result, gill nets 
were often deployed on channel margins and oriented off-perpendicular to the shore.  Nets 
were usually set in the afternoon and retrieved in morning.  
 
Minnow traps and eel pots were employed to sample mummichog, American eel 
(Anguilla rostrate), and small-bodied fish, and crab pots were employed to sample blue crab 
and other crab species on creek margins.  Minnow traps were baited with store-bought dog 
food or bread, and crab pots were baited with raw chicken.  Multiple minnow traps or crab 
pots may have been deployed and retrieved at the same time at a single sampling location.  
Minnow traps were initially set overnight and collected the following day, but during the 
second sampling event, shorter sets during low or high tide were employed.  Crab pots were 
typically set overnight.  
 
Trawling was performed in the main channel of the Study Area and some reference areas 
using a 25-foot-wide otter trawl.  The trawl was deployed off the back of the sampling vessel 
and secured by two samplers for various lengths of time.  Boat speed was maintained at just 
above idle (approximately 3 to 5 mph).  Trawling start time was recorded when the trawl was 
fully deployed (a length of 75 feet from the back of the boat), and stop time was recorded 
when the samplers began pulling the net onto the boat.  
 
Opportunistic active sampling with cast nets, angling, and dip netting was performed in the 
Study Area and reference areas.  Cast netting was utilized if evidence of schooling bait fish 
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was observed.  Limited angling occurred in some reference areas to attempt capture of 
predatory fish.  Dip nets were used if blue crab were observed near the water surface on 
pilings or bulkheads.  Upon gear retrieval, specimens were processed according to the 
methods described in Section 1.2.1.2.  
 

1.2.1.2 Sample Processing 

Processing of fish and crab specimens began with species identification immediately upon 
retrieval of fishing gear.  For fish or epibenthic decapods that were not selected for tissue 
sampling, processing included species identification, weighing with a hanging scale, 
measuring total length (in mm) in fish and carapace length (in mm) in crabs, and recording 
observed external abnormalities.  The first 20 fish of each species per sampling zone were 
individually weighed and measured, and remaining fish were enumerated and weighed as a 
batch.  The sex of crabs was determined, if possible.  Additionally, large-bodied BERA and 
BHHRA target species (Atlantic menhaden, striped bass, spot, and blue crab less than 
100 mm) were processed according to the following procedures.  The total length of each fish 
was measured using a measuring board.  Weight was measured using a digital balance.  Blue 
crabs were processed by measuring carapace width, specimen weight, and sex and then 
removing edible muscle and hepatopancreas. 
 

1.2.1.3 Target Species 

For the BHHRA, target fish and crab species included striped bass greater than 150 mm in 
total length, spot greater than 150 mm in total length, and blue crab greater than 100 mm in 
carapace width.  Secondary (non-target) species were also retained in the event that too few 
spot or striped bass were collected.  Secondary species included bluefish (Pomatomus 
saltatrix), white perch (Morone americana), sea trout (Cynoscion nebulosus), flounder 
(Paralichthys and Pseudopleuronectes spp.), and American eel (Anguilla rostrata).  The lower 
main stem of the Study Area (FSZ1 and FSZ3) and all four reference areas were targeted for 
BHHRA sampling. 
 
Furthermore, for the fish and crab community survey, individuals of fish or crab species 
encountered during BERA and BHHRA sampling were included.  All six zones of the 
Study Area and all four reference areas were targeted for the community survey.  
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1.2.2 Phase 2 Results 

1.2.2.1 Sampling Locations and Effort 

A total of 281 locations in the Study Area and tributary were sampled using gill nets, crab 
traps, minnow traps, otter trawls, or active sampling (angling, dip nets, or cast nets) 
techniques.  Total soak time (the time period over which fishing gear was deployed) across 
all methods exceeded 15,500 hours.  
 
Fishing effort differed between the Phase 2 spring and summer survey.  Gill net and angling 
fishing effort was higher in the spring survey than in the summer survey, whereas crab trap, 
minnow trap, and trawling effort was higher in the summer survey (see Table B1-5).  The 
relative amount of effort dedicated to each gear type was guided by observed catch in the 
field for each gear type and in consultation with the U.S. Environmental Protection Agency.   
 
Soak time for gill nets averaged approximately 12 hours for gill net sets.  However, overnight 
soaks were less common during the second survey due to concern about sample degradation 
from scavengers in warmer water temperatures.  Gill nets were deployed outside of the 
navigation channel; however, one gill net was struck by a boat during an overnight set in 
Westchester Creek and was lost.  
 
The 3-inch mesh gill net was found to be most effective for sampling target species, and it 
was deployed proportionally more than other mesh sizes.  However, all net sizes were 
deployed to acquire a broader range of species for the community survey.  The average 
number of minnow traps and crab traps set per sampling locations was 6 traps, ranging from 
1 to 17 for minnow traps and 1 to 15 for crab traps.  
 
Only limited otter trawling was attempted in the Study Area and reference zones.  A total of 
17 trawling attempts were made for a total trawling time of 2.67 hours.  Trawling 
opportunities were limited by in-creek placement of sampling gear for other programs of the 
Remedial Investigation/Feasibility Study (RI/FS) and by unknown submerged objects.  One 
otter trawl net was destroyed by an unknown submerged object in the Study Area. 
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Community Survey 

A total of 8,539 individuals from 30 species were captured during the spring and summer 
sampling, including five crab species (Class Malacostraca), horseshoe crabs (Class 
Merostomata), 23 fish species, and one reptile species (see Tables B1-6 and B1-7).  
Mummichog accounted for 59% of the overall catch for the 2014 Phase 2 fish community 
sampling effort, while the second most abundant, Atlantic menhaden, accounted for 14% of 
the overall catch.  The most common species of fish captured in Newtown Creek—Atlantic 
menhaden, mummichog, striped bass, and bluefish—are among the most common species 
observed throughout the region (NYCDEP 2011).  This suggests that the biotic community in 
Newtown Creek is similar to that found in other watersheds. 
 
Gear type was selective.  Larger-bodied fish species, including target species of striped bass 
and Atlantic menhaden, were more likely to be caught in gill nets.  Crab traps were more 
effective at capturing blue crab and other non-target crab species, although other species 
(summer flounder [Paralichthys dentatus], white perch [Morone americana], oyster toadfish 
[Opsanus tau], and diamondback terrapin [Malaclemys terrapin]) were also commonly 
caught in crab traps.  Minnow traps were more effective for small-bodied fish species, and 
the majority of the catch was dominated by the target species of mummichog.  
 
The composition of species captured differed between the spring and summer surveys.  As 
stated, the effort allocated to each gear type was based on observed catch.  During the spring 
survey, catch efforts were primarily directed toward obtaining adequate numbers of 
Atlantic menhaden, striped bass, and spot for sample composites.  Many more individuals of 
these species were caught in the spring than in the summer (see Table B1-8).  Only two spot 
were observed during the spring survey despite extensive gill net deployment.  During the 
summer survey, catch efforts were directed toward obtaining adequate numbers of blue crab, 
mummichog, and spot.  These species were expected to be more active in warmer water 
temperatures, and the catch numbers reflect the prevalence of blue crab and mummichog 
during the conditions of late summer.  No spot were observed during the summer survey.   
 
Observed species richness differed among sampling zones, as well as the number of 
individuals caught.  The greatest species richness was observed in Gerritsen Creek, where 
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19 species were observed among 914 individuals.  FSZ5 of Newtown Creek had the lowest 
observed species richness, with six species observed among 562 individuals.  
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Table B1-1
Species List for Collection During

Fish Community Surveys in Study Area in Phase 1

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Common Name Scientific Name Season

American eel Anguilla rostrata Spring, summer
Atlantic silverside Menidia menidia Spring
Atlantic menhaden Brevoortia tyrannus Spring, summer
Blueback herring Alosa aestivalis Spring
Gizzard shad Dorosoma cepedianum Summer
Mummichog Fundulus heteroclitus Spring, summer
Spotted hake Urophycis regia Spring
Skilletfish Gobiesox strumosus Summer
Striped bass Morone saxatilis Spring, summer
Summer flounder Paralichthys dentatus Summer
Winter flounder Pseudopleuronectes americanus Spring, summer
Bluefish Pomatomus saltatrix Summer
Sea trout Cynoscion nebulosus Summer
Spot Leiostomus xanthurus Summer
Scup (Porgy) Sparidae Summer
Northern pipefish Syngnathus fuscus Spring, summer
Sea robin Prionotus carolinus Summer

Rock crab Cancer irroratus Spring
Crabs Decapoda Spring
Shrimp Decapoda Spring
Common shore shrimp Palaemonetes vulgaris Spring, summer
Blue crab Callinectes sapidus Spring, summer
Green crab Carcinus maenas Spring
Mantis shrimp Stomatopoda Summer

Fish Species

Invertebrate Species



Table B1-2
Species Count for Collection During 

Fish Community Surveys in Study Area in Phase 1 – Spring

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

FSZ1 FSZ2 FSZ3 FSZ4 FSZ5
American eel Anguilla rostrata 0 0 0 1 1 2
Atlantic menhaden Brevoortia tyrannus 2 3 5 4 7 21
Atlantic silverside Menidia menidia 0 0 4 0 0 4
Blue crab Callinectes sapidus 5 0 0 0 0 5
Blueback herring Alosa aestivalis 4 0 0 0 0 4
Bluefish Pomatomus saltatrix 0 0 0 0 0 0
Common shore shrimp Palaemonetes vulgaris 0 0 0 0 0 0
Crab Decapoda 2 0 0 0 0 2
Gizzard shad Dorosoma cepedianum 0 0 0 0 0 0
Green crab Carcinus maenas 1 0 0 0 0 1
Mantis shrimp Odontodactylus scyllarus 0 0 0 0 0 0
Mummichog Fundulus heteroclitus 0 0 3 1 10 14
Northern pipefish Syngnathus fuscus 5 0 0 0 0 5
Rock crab Cancer irroratus 2 0 2 0 0 4
Scup (Porgy) Sparidae 0 0 0 0 0 0
Sea robin Prionotus carolinus 0 0 0 0 0 0
Sea trout Cynoscion nebulosus 0 0 0 0 0 0
Shrimp Decapoda 79 0 1 0 0 80
Skillet fish Gobiesox strumosus 0 0 0 0 0 0
Spot Leiostomus xanthurus 0 0 0 0 0 0
Spotted hake Urophycis regius 1 0 0 0 0 1
Striped bass Morone saxatilis 5 0 1 0 1 7
Summer flounder Paralichthys dentatus 0 0 0 0 0 0
Winter flounder Pseudopleuronectes americanus 2 0 0 0 0 2

11 1 6 3 4 14
108 3 16 6 19 152

April 2012
Fish Zone Total for 

April 2012Common Name Scientific Name



Table B1-3
Species Count for Collection During 

Fish Community Surveys in Study Area in Phase 1 – Summer

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

FSZ1 FSZ2 FSZ3 FSZ4 FSZ5
American eel Anguilla rostrata 3 0 0 0 0 3
Atlantic menhaden Brevoortia tyrannus 9 0 29 5 4 47
Atlantic silverside Menidia menidia 0 0 0 0 0 0
Blue crab Callinectes sapidus 65 8 86 1 2 162
Blueback herring Alosa aestivalis 0 0 0 0 0 0
Bluefish Pomatomus saltatrix 0 0 0 1 0 1
Common shore shrimp Palaemonetes vulgaris 41 0 5 7 0 53
Crab Decapoda 0 0 0 0 0 0
Gizzard shad Dorosoma cepedianum 0 0 0 3 0 3
Green crab Carcinus maenas 0 1 0 0 0 1
Mantis shrimp Odontodactylus scyllarus 1 0 0 0 0 1
Mummichog Fundulus heteroclitus 11 145 60 25 94 335
Northern pipefish Syngnathus fuscus 1 0 0 1 0 2
Rock crab Cancer irroratus 0 0 0 0 0 0
Scup (Porgy) Sparidae 4 0 0 0 0 4
Sea robin Prionotus carolinus 5 0 0 0 0 5
Sea trout Cynoscion nebulosus 20 0 0 0 0 20
Shrimp Decapoda 0 0 0 0 0 0
Skillet fish Gobiesox strumosus 1 0 0 0 0 1
Spot Leiostomus xanthurus 7 0 212 22 6 247
Spotted hake Urophycis regius 0 0 0 0 0 0
Striped bass Morone saxatilis 7 1 2 3 3 16
Summer flounder Paralichthys dentatus 3 0 0 0 0 3
Winter flounder Pseudopleuronectes americanus 5 0 0 0 0 5

15 4 6 9 5 18
183 155 394 68 109 909

August 2012
Fish Zone Total for 

August 2012Common Name Scientific Name



Table B1-4
Catch Per Unit Effort by Gear for Phase 1

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Gear Location Count Effort CPUE

FS-Z1 1 4 0.25
FS-Z2 3 2 1.5
FS-Z3 5 4 1.25
FS-Z4 5 6 0.83
FS-Z5 8 4 2
FS-Z1 6 7 0.86
FS-Z2 0 8 0
FS-Z3 5 8 0.63
FS-Z4 2 8 0.25
FS-Z5 11 16 0.69
FS-Z1 101 25 4.04
FS-Z3 5 37 0.14
FS-Z5 0 35 0

FS-Z1 20 4 5
FS-Z2 2 2 1
FS-Z3 243 4 60.75
FS-Z4 34 4 8.5
FS-Z5 13 4 3.25
FS-Z1 63 8 7.88
FS-Z2 153 8 19.13
FS-Z3 71 8 8.88
FS-Z4 34 8 4.25
FS-Z5 96 16 6
FS-Z1 100 18 5.56
FS-Z3 80 18 4.44
FS-Z5 0 17 0

Note:
CPUE = catch per unit effort

Minnow Traps and Crab Pots

Otter Trawl

Spring 2012

Gill Net

Minnow Traps and Crab Pots

Otter Trawl

Summer 2012

Gill Net



Table B1-5
Sampling Effort by Gear Type and Survey Effort

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Number of Attempts Total Soak Time (hours) Number of Attempts Total Soak Time (hours)
Gill Net 67 975 27 146
Crab Trap 19 613 86 12,545
Minnow Trap 18 1,582 59 5,018
Otter Trawl 0 0 17 2.7
Angling/Cast Net/Dip Net 3 8.2 5 0.9

Spring Summer
Gear Type



  Table B1-6
Species List for Collection During Fish Community Surveys 

in Study Area and Reference Areas in Phase 2

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Common Name Scientific Name

American eel Anguilla rostrata
Atlantic menhaden Brevoortia tyrannus
Atlantic silverside Menidia menidia
Bay anchovy Anchoa mitchilli
Bluefish Pomatomus saltatrix
Gizzard shad Dorosoma cepedianum
Moonfish Selene setapinnis
Mummichog Fundulus heteroclitus
Northern kingfish Menticirrhus saxatilis
Northern pipefish Syngnathus fuscus
Northern puffer Sphoeroides maculatus
Oyster toadfish Opsanus tau
Scup (Porgy) Sparidae
Sea robin Prionotus carollinus
Spiny dogfish Squalus acanthias
Spot Leiostomus xanthurus
Spotted hake Urophycis regia
Striped bass Morone saxatilis
Summer flounder Paralichthys dentatus
Tautog Tautoga onitis
White perch Morone americana
Windowpane flounder Scophthalmus aquosus
Winter flounder Pseudopleuronectes americanus

Blue crab Callinectes sapidus
Calico crab Ovalipes ocellatus
Green crab Carcinus maenas
Horseshoe crab Limulus polyphemus
Spider crab Libinia emarginata
Stone crab Menippe mercenaria

Diamondback terrapin Malaclemys terrapin

Fish Species

Invertebrate Species

Other Species



Table B1-7
Species Count for Collection During Fish Community Surveys in Study Area and Reference Areas in Phase 2

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

 June 2017
171037-01.01

FSZ1 FSZ2 FSZ3 FSZ4a FSZ4b FSZ5 FRZGC FRZHB FRZSP FRZWE
American eel 4 4 1 0 6 1 0 2 0 0 18
Atlantic menhaden 45 100 67 54 67 87 215 145 205 181 1,166
Atlantic silverside 0 0 2 0 0 0 106 0 162 0 270
Bay anchovy 3 0 0 0 0 0 0 0 0 0 3
Blue crab 135 83 91 50 72 73 145 86 81 124 940
Bluefish 40 1 8 1 23 0 10 15 40 3 141
Calico crab 0 0 0 0 0 0 0 2 0 0 2
Diamondback terrapin 0 0 0 0 0 0 0 2 7 0 9
Gizzard shad 0 0 2 1 1 0 0 0 0 0 4
Green crab 0 0 0 0 0 0 27 5 4 3 39
Horseshoe crab 17 1 5 0 1 0 82 7 10 46 169
Moonfish 2 0 0 0 0 0 0 0 0 0 2
Mummichog 282 1,330 248 363 508 364 189 615 548 609 5,056
Northern kingfish 0 0 0 0 0 0 0 0 4 0 4
Northern pipefish 0 0 1 0 0 0 0 1 0 0 2
Northern puffer 0 0 0 0 0 0 0 0 1 0 1
Oyster toadfish 0 0 0 0 0 0 16 1 1 2 20
Scup (Porgy) 0 0 0 0 0 0 1 1 0 0 2
Sea robin 0 0 0 0 0 0 4 18 0 0 22
Spider crab 0 0 0 0 0 0 17 39 20 0 76
Spiny dogfish 0 0 0 0 0 0 15 0 0 0 15
Spot 0 0 0 0 0 0 2 0 0 0 2
Spotted hake 1 0 0 0 0 0 0 0 0 0 1
Stone crab 0 0 0 0 0 0 0 0 0 2 2
Striped bass 42 36 112 44 32 28 30 81 25 27 457
Summer flounder 10 2 2 0 0 0 28 10 14 0 66
Tautog 0 0 0 0 0 0 5 2 0 0 7
White perch 1 2 6 2 5 3 1 0 0 21 41
Windowpane flounder 0 0 0 0 0 0 1 0 0 0 1
Winter flounder 0 0 0 0 0 0 1 0 0 0 1
Richness 12 9 12 7 9 6 19 17 14 10 30
Total Count 582 1,559 545 515 715 556 895 1,032 1,122 1,018 8,539

Species
Zone

Total



Table B1-8
Species Count by Survey

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Spring 2014 Summer 2014
American eel 1 17 18
Atlantic menhaden 1,137 29 1,166
Atlantic silverside 0 270 270
Bay anchovy 0 3 3
Blue crab 67 873 940
Bluefish 61 80 141
Calico crab 0 2 2
Diamondback terrapin 1 8 9
Gizzard shad 4 0 4
Green crab 15 24 39
Horseshoe crab 164 5 169
Moonfish 0 2 2
Mummichog 201 4,855 5,056
Northern kingfish 0 4 4
Northern pipefish 1 1 2
Northern puffer 0 1 1
Oyster toadfish 2 18 20
Scup (Porgy) 1 1 2
Sea robin 22 0 22
Spider crab 33 43 76
Spiny dogfish 15 0 15
Spot 2 0 2
Spotted hake 1 0 1
Stone crab 2 0 2
Striped bass 398 59 457
Summer flounder 19 47 66
Tautog 7 0 7
White perch 23 18 41
Windowpane flounder 1 0 1
Winter flounder 1 0 1
Richness 22 21 --
Total Count 2,179 6,360 --

Species
Survey

Total by Species
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1 INTRODUCTION 

The purpose of this attachment is to present an evaluation of the Phase 1 ambient air data, 
which includes data collected over the Study Area and immediately adjacent to it, as well as 
site-specific background air data; the analysis also incorporates regional air background data 
from non-project sources.  The objective of this evaluation is to determine whether ambient 
air is being impacted by the Study Area. 
 
As described in the Remedial Investigation/Feasibility Study Work Plan (RI/FS Work Plan; 
AECOM 2011) and the Field Sampling and Analysis Plan (Anchor QEA 2011), the three 
objectives of the Phase 1 air monitoring program were to: 

• Measure ambient concentrations of specific airborne chemicals (volatile organic 
compounds [VOCs] and polychlorinated biphenyls [PCBs]) near the Study Area. 

• Measure the level of ambient concentrations that would be experienced within the 
breathing zone on or along the Study Area. 

• Estimate the portion of the measured concentrations that is potentially attributable to 
the Study Area. 

 
This attachment supplements the summary of the air sampling program that was presented 
in the Phase 1 Remedial Investigation Field Program Data Summary Report – Submittal No. 
1 (DSR Submittal No. 1; Anchor QEA 2013), which fulfilled the first two objectives.  To 
address the third objective, this attachment contains additional data analyses that were 
completed to determine if the concentrations of detected airborne chemicals were higher in 
the Study Area than concentrations detected in background locations, as well as to evaluate 
whether a localized influence of the Study Area could be determined from the Phase 1 
ambient air dataset.  The comparison of Study Area air concentrations to background was 
done by comparing concentrations of Phase 1 ambient air data against both site-specific and 
regional background concentrations.  In addition, a statistical comparison was conducted on 
the upwind/downwind paired sampling locations to evaluate whether localized impacts to air 
quality within the Study Area were evident based on Phase 1 ambient air results.  Finally, an 
evaluation was conducted using Phase 1 surface water results to assess whether any ambient 
air results could be attributable to Study Area sources.   
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2 SAMPLING PROGRAM SUMMARY 

Air sampling was conducted along Newtown Creek and at site-specific background locations 
during a 24-hour sampling event initiated on June 18, 2012 (Anchor QEA 2013).  The air 
samples were analyzed for 44 VOCs and nine PCB Aroclors.  Sampling locations were 
strategically selected to provide adequate spatial representation of the creek, assess potential 
air quality impacts near the headwaters of each tributary where sediment loading is 
occurring, conduct upwind/downwind data analysis, and evaluate potential sources of 
chemicals at select locations.  The Phase 1 ambient air sampling stations are shown in 
Figure C1-1 and include the following: 

• Nine pairs of on-shore locations along the length of and on opposite sides of the creek 
and tributaries (i.e., 18 individual locations) 

• Six on-water stations 
• Five site-specific background locations  

 
DSR Submittal No. 1 (Anchor QEA 2013) presents details of the air program results.  
Table C1-1 presents the 2012 sampling results. 
 
There are two background datasets that have been developed for the Phase 1 ambient air 
monitoring program.  The site-specific background dataset is based on sampling results from 
five locations adjacent to the Study Area collected as part of the Phase 1 Ambient Air 
program, synoptically with the Study Area Phase 1 ambient air samples (see Figure C1-1).  
The regional background dataset is from the New York State Department of Environmental 
Conservation (NYSDEC) and consists of data from three sampling locations in and around 
the Newtown Creek Study Area (see Figure C1-2).  Some data quality issues were identified 
for this regional dataset, which are detailed later sections of this attachment.   
 

2.1 Site-Specific Background Data 

Air sampling was conducted at five site-specific background locations near the 
Newtown Creek Study Area (see Figure C1-1).  The data quality for these results was 
considered adequate, as outlined in the DSR Submittal No. 1 (Anchor QEA 2013).  
Twenty-four of the forty-four VOC compounds were detected at one or more site-specific 
background stations.  PCB Aroclors were not detected at any of the site-specific background 
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locations.  The concentrations of the VOCs at the five site-specific background locations 
were averaged, and the mean concentrations (+ standard deviation [SD]) of these VOCs are 
presented in Table C1-2.  These site-specific background concentrations are used as the 
primary line of evidence in the Phase 1 ambient air evaluation and were statistically 
compared against Study Area concentrations.  This evaluation is discussed in detail in 
Section 3.2.1. 
 

2.2 NYSDEC Regional Background Data 

An overview of the NYSDEC ambient air monitoring program is provided in Appendix A6 of 
DSR Submittal No. 1 (Anchor QEA 2013).  Initial review of the NYSDEC data included data 
collected at six NYSDEC sampling locations between the years of 2000 to 2011.  After an 
initial analysis of the NYSDEC data, some temporal trends were evident in the regional 
dataset.  Temporal plots of the NYSDEC data showed that concentrations were generally 
lower after the years 2000 to 2005.  While the exact cause of this reduction is unknown, this 
pattern is possibly due to the implementation of more stringent air quality regulations.  To 
address this potentially confounding effect of temporal trends, only data collected after 2006 
were included in the evaluation presented here.  Additionally, plots of the data indicated that 
ambient concentrations varied by month for some compounds.  The sampling event was 
conducted in June 2012; to minimize the confounding effects of seasonal variation, the 
NYSDEC data were truncated to only include the months of May, June, and July.  Finally, 
the three NYSDEC sampling stations closest to the Newtown Creek Study Area have data 
during this time period and were included in the evaluation (Public School 274, Public 
School 59, and Queens College).  These NYSDEC regional background sampling locations are 
shown in Figure C1-2.  
 
As discussed in Appendix A6 of the DSR Submittal No. 1 (Anchor QEA 2013), the NYSDEC 
data does not include detection or reporting limits for non-detect (ND) data.  As part of the 
National Air Toxics Assessment reporting guidelines (Eastern Research Group 2009), 
reporting agencies report zero for ND compounds that have an ND qualifier on the 
laboratory report.  Laboratory reports were not available to obtain this information.  
Including zero values in the regional background data introduces a low bias in 15 out of 42 
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compounds, as compared with other approaches, for example substituting one-half the 
reporting limit (presented as shaded cells in Table C1-3).   
 
The 95th percentile values for the three NYSDEC regional background stations were 
calculated for VOCs measured in the Phase 1 ambient air program (where available) using 
the NYSDEC truncated dataset to establish an appropriate regional background level for use 
in comparison with the measured Study Area data.  While the 95th percentile values are 
often used to estimate background threshold values, other approaches are also used, for 
example upper tolerance limits (USEPA’s ProUCL Guidance; USEPA 2013a).  Due to agency 
reporting constraints, the 95th percentile values were calculated using zeros for ND 
compounds, rather than the reporting limit (RL) or half of the RL, which were not available.   
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3 PHASE 1 AMBIENT AIR DATA ANALYSIS 

A multi-step data analysis was conducted on the Phase 1 air data to assess the extent to 
which the measured VOC and PCB Aroclor concentrations in air may be attributable to 
volatilization from the Study Area.  First, because target analyte sensitivity goals were met 
(reporting limits were adequately low), it is assumed that NDs do not contribute significantly 
to ambient air concentrations.  Second, the target analytes with detections were evaluated to 
determine whether Study Area concentrations were elevated in the Study Area compared 
with background concentrations.  Lastly, upwind/downwind pairs were evaluated to 
determine if a significant concentration gradient was observed (downwind signal 
significantly higher). 
 
Table C1-1 presents the individual results for each sampling station.  Table C1-2 presents a 
summary of this data including the mean (+ SD) concentration of compounds that were 
detected in the Study Area, the mean (+ SD) of concentrations of VOCs detected in 
site-specific background samples, the percent detects for both of these datasets, and the 
NYSDEC 95th percentile value.  All statistics were calculated setting NDs at the method 
detection limit (MDL) unless otherwise noted (the NYSDEC 95th percentile values). 
 
Spatial profiles for each detected compound are presented in Figures C1-3 through C1-16.  
These profiles provide visual comparisons of the Study Area VOC and PCB data with the five 
background stations, which are represented by the orange symbols to the right of the 
Study Area data.  On these figures, filled symbols represent detected values; open symbols 
represent NDs, plotted at the reporting limit for PCBs and at the MDL for VOCs.   
 
The 95th percentile NYSDEC concentrations are included in these figures, along with 
U.S. Environmental Protection Agency (USEPA) Regional Screening Levels (RSLs) for 
Residential and Industrial Air (USEPA 2013b) to provide additional context for the reported 
air concentrations.  These USEPA RSLs are conservative screening levels based on standard 
default exposure assumptions for residential and industrial use exposure scenarios and are 
based on an acceptable carcinogenic risk level of 1x10-6 for carcinogens and a hazard index of 
1.0 for non-carcinogens.  These RSLs are also compared with the 95 percent upper 
confidence limit (UCL95) concentrations of Study Area VOCs and PCBs in Section 3.3 and 
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Table C1-6 to provide a preliminary evaluation of potential risks associated with the 
inhalation of these compounds to human receptors present in the Study Area.  
 

3.1 Non-Detect Compounds 

Nineteen of the 44 VOC compounds and eight of the nine PCB Aroclors in the sampling 
program were not detected in either the Study Area samples or the site-specific background 
samples.  These chemicals are: 

• 1,1,2,2,-Tetrachloroethane 
• 1,1,2-Trichloroethane 
• 1,1-Dichloroethane 
• 1,1-Dichloroethene 
• 1,2,4-Trichlorobenzene 
• 1,2-Dichlorobenzene 
• 1,2-Dichloroethene, cis- 
• 1,2-Dichloropropane 
• 1,2-Dichloroethene, trans- 
• 1,3-Dichloropropene, trans- 
• 1,3-Dichloropropene,cis- 
• Benzyl chloride 
• Bromodichloromethane 
• Bromoform 

• Chlorobenzene 
• Ethylene dibromide (1,2-

dibromoethane) 
• Hexachlorobutadiene 
• Vinyl chloride 
• Aroclor 1016 
• Aroclor 1221 
• Aroclor 1232 
• Aroclor 1248 
• Aroclor 1254 
• Aroclor 1260 
• Aroclor 1262 
• Aroclor 1268 

 
Methyl tert-butyl ether (MTBE) was detected at only one location; the value was flagged “J” 
and was below the RL for the rest of the sampling locations and is therefore included with 
the compounds that were never detected.   
 
As reported in the DSR Submittal No. 1, these analyses met the established data quality 
objectives for this sampling program.  Thus, there is no evidence that these compounds are 
present in the Study Area at concentrations higher than background or that there are 
localized sources for these chemicals in the Study Area.  These 27 compounds are not 
discussed further in this attachment.   
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3.2 Detected Compounds 

Table C1-2 presents a summary of the chemicals for which there was at least one detected 
result in Study Area or site-specific background sampling locations.  The majority of the 
26 compounds shown in Table C1-2 have Study Area mean concentrations within the range 
of site-specific background.  Twenty-three of these compounds were evaluated with 
Wilcoxon’s rank-sum test to determine whether there were statistically significant 
differences between median concentrations of these compounds in the Study Area and site-
specific background sampling locations.  The statistical test was not conducted for cis-1,2-
dichloroethene and Aroclor 1242, because there were no detected concentrations of these 
compounds in the site-specific background samples, or for 1,1,1-tricholorethane because of 
the low detection frequency for this VOC.   
 

3.2.1 Wilcoxon’s Rank-Sum Test for Site-Specific Background 

The concentrations of compounds measured in the Study Area were statistically evaluated 
against the five site-specific background sampling locations (see Figure C1-1).  A one-sided 
Wilcoxon’s rank-sum test was utilized to evaluate whether median concentrations detected 
in the Study Area were greater than local site-specific background conditions.  To calculate 
summary statistics, both Study Area and site-specific background data were log-transformed 
based on a visual assessment of the distributions of the data.  Data are summarized as the 
back-transformed geometric mean and standard deviation.  For the four VOCs that had ND 
sample results in either the Study Area or site-specific background sample locations, ND data 
were included at the MDL.  This was done because most detected results for these four VOCs 
(1,4-dichlorobenzene, chloroethane, styrene, and trichloroethene) were very close to the 
MDL; it is more likely that the ND values also lie close to the MDL than to other values that 
are typically substituted for NDs (e.g., RL, one-half the RL, one-half the MDL).  
Additionally, because Wilcoxon’s rank-sum test is a non-parametric test based on relative 
ranking of the data and because all non-detects had the same detection limit, this approach 
treats non-detects as jointly minimum values.  Thus, all non-detects have the same rank, 
which limits the likelihood of spurious results due to the presence of non-detect data.  No 
compounds were detected in the Study Area at concentrations significantly elevated above 
site-specific background locations (P > 0.05; see Table C1-4). 
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The comparison to site-specific background is considered the primary and strongest line of 
evidence that the concentrations of chemicals measured in air are within background levels 
and are not elevated within the Study Area.  Therefore, for the 23 VOCs shown in 
Table C1-4, this is considered sufficient evidence that on average, these VOCs are not 
present in the Study Area in elevated concentrations compared to background 
concentrations.   
 
As noted above, there were two VOCs that were not included in this statistical evaluation—
cis-1,2-dichloroethene and 1,1,1-tricholorethane.  As shown in Table C1-1 and in 
Figure C1-1, there were only two sample locations where cis-1,2-dichloroethene was 
detected, MC010AR (a downwind, on-shore sampling location in Maspeth Creek) and 
NC086AR (an upwind, on-shore location at the mouth of Whale Creek).  Cis-1,2-
dichoroethene was not detected in sample locations adjacent to these two on-shore sample 
locations.  The two detected concentrations were low, sample MC010AR was detected below 
the RL and is a j-flagged value, and the detected concentration at sample location NC086AR 
is at the RL of 0.079 microgram per cubic meter (µg/m3).  In addition, as shown in 
Figure C1-6, the spatial for cis-1,2-dichloroethene shows that the two sample locations 
where this VOC was detected are separated by more than 1 mile.  Therefore, the detected 
concentrations of this VOC do not appear to be a Study Area-wide issue.  Finally, the mean 
concentration of cis-1,2-dichloroethene in the Study Area was 0.028 µg/m3.  The 95th 
percentile NYSDEC regional background value for cis-1,2-dichloroethene is 0.03 µg/m3, 

which is slightly higher than the Study Area mean (see Table C1-2).   
 
The mean concentration of 1,1,1-tricholorethane in the Study Area was 0.05 µg/m3 and the 
mean of the site-specific background was 0.039 µg/m3 (Table C1-2).  The Study Area mean is 
within one SD of the site-specific background mean.  This VOC was detected in 8 of 24 
Study Area samples (33 percent detections) and three out of five site-specific background 
locations (60 percent detections).  The NYSDEC 95th percentile value representing regional 
background concentrations is 0.15 µg/m3, which is higher than the Study Area mean 
concentration for this VOC.  Therefore, there is no evidence that the detected Study Area 
concentrations of 1,1,1-tricholorethane are above site-specific and regional 
background values. 
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Also, as noted above, Aroclor 1242 was not included in the statistical evaluation, because this 
compound was not detected in any site-specific background samples.  Aroclor 1242 was 
detected in 2 out of 24 Study Area sampling locations, sample location EK024AR (a 
downwind, on-shore sample location in English Kills) and NC087AR (a downwind, on-shore 
sample location at the mouth of Dutch Kills).  Aroclor 1242 was not detected in sample 
locations adjacent to these two on-shore sample locations.  As shown in Figure C1-3, the 
spatial for Aroclor 1242 shows that the two sample locations where this chemical was 
detected are separated by more than 2 miles, and therefore the elevated concentrations for 
this compound are not a Study Area-wide issue.  None of the other eight Aroclors analyzed 
in the Phase 1 ambient air sampling program were detected in the Study Area or site-specific 
background sample locations.   
 

3.2.2 Student’s T-Tests for Upwind/Downwind Evaluation 

Based on the RI/FS Work Plan sample design (AECOM 2011), nine upwind/downwind 
transects along Newtown Creek were evaluated for localized trends in the measured 
compounds.  If the creek was contributing to the concentration of specific chemicals, an 
increased signal would be observed at downwind stations.  Very specific and consistent 
weather conditions were required for this analysis to be possible.  All targeted weather 
conditions (dry, moderate to high temperature, steady wind speed, and a south/north wind 
direction) were met.  Figure C1-17 shows the nine upwind/downwind transects, the location 
of the two local meteorological stations, and the wind rose from LaGuardia Airport, as 
reported on June 18, 2012.  Additional information on the evaluation of upwind/downwind 
transects and local meteorological data are provided in DSR Submittal No. 1 (Anchor QEA 
2013).   
 
A paired Student’s T-test was used to evaluate upwind/downwind trends along 
Newtown Creek (see Table C1-5).  The test was run determine whether there were 
statistically significant differences in concentrations between upwind and downwind 
samples.  Because most detected results were very near the detection limit, the results of the 
tests were very sensitive to the values selected for NDs.  For instance, a detection near the 
reporting limit could be found to be significantly higher than a ND result reported at the 
MDL but not a ND reported at the reporting limit.  To avoid these uncertainties, transects 
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where one or both members of the upwind/downwind pairs were ND were excluded from 
the analysis.  There were no instances where a ND was present at a location paired with a 
result greater than five times the reporting limit.  In addition, compounds with detections in 
three or less sample pairs were excluded from the analysis.  Among the remaining 22 
compounds, there were no statistically significant differences in chemical concentrations 
between the upwind and downwind stations (P<0.05; see Table H-5), indicating that there 
are no significant Study Area sources or localized impacts to air quality for these compounds.  
 

3.3 Comparison with USEPA Regional Screening Levels 

To provide additional context to the evaluation of Phase 1 ambient air data, the UCL95 was 
compared with USEPA RSLs for residential and industrial use scenarios for the compounds 
that were detected within the Study Area.  UCL95 values were calculated using ProUCL 
(Pro UCL version 4.1; USEPA 2010).  No USEPA RSLs are available for the following three 
VOCs: 1,2-dichlorotetrafluoroethane (Freon 114), cis-1,2-cichloroethene, and 1,3,5-
trimethylbenzene. 
 
Table C1-6 shows the UCL95 values for VOCs and PCBs in the Study Area.  Of the 26 
compounds that were detected in Study Area samples, the UCL95 for 4 compounds (three 
VOCs and Aroclor 1242) exceeded the USEPA residential RSL, and no compounds exceeded 
the USEPA industrial RSL.  These four compounds are carbon tetrachloride, chloroform, 
tetrachloroethene, and Aroclor 1242.   
 



 
 
  Phase 1 Ambient Air Data Analysis 

Ambient Air Evaluation  June 2017 
Newtown Creek RI/FS 11 171037-01.01 

3.4 Evaluation of the Potential for Study Area Sources for Compounds 
Detected in the Phase 1 Ambient Air Program 

A few compounds exhibited isolated detections within the Study Area (cis-1,2-dichlorethane 
and Aroclor 1242) or occasional elevated concentrations within the Study Area (chloroform, 
ethylbenzene, tetrachloroethene, and trichloroethene).  The detections or elevated values did 
not appear at the sample locations consistently, with the possible exception of the two 
stations at the mouths of Whale Creek and Dutch Kills (creek mile 0.9; NC086 and NC087; 
see Figures C1-3 through C1-16.  To further evaluate whether volatilization from the 
Study Area may be responsible for these detected concentrations of these compounds in 
ambient air, the surface water column results from Phase 1 were reviewed for these 
six compounds. 
 
Surface water spatials are included as Figures C1-18 through C1-20 (Anchor QEA 2013).  
These figures present the results of the entire Phase 1 surface water program for samples 
collected from February 2012 through January 2013.  These spatial profiles provide visual 
comparisons of the water column data for these six compounds.  On these figures, filled 
symbols represent detected values; and open symbols represent NDs, plotted at the MDL.  
Circles represent water samples collected from the upper stratified layer, triangles represent 
water samples collected from the middle layer, and squares represent samples collected from 
the lower stratified layer.   
 
Summaries of each of these six compounds are as follows: 

• Cis-1,2,-dichloroethene.  As discussed previously, cis-1,2-dichoroethene was only 
detected in air at two locations―at the mouth of Whale Creek and in Maspeth Creek.  
There were no elevated surface water concentrations at the mouth of Whale Creek.  
Two elevated surface water concentrations were observed in Maspeth Creek; 
however, the detected air value at Maspeth Creek was only slightly above the 
detection limit and the NYSDEC 95th percentile.  These data suggest that surface 
water is not serving as a significant source of cis-1,2-dichoroethene detected in 
ambient air. 

• Chloroform.  Three locations exhibited elevated air concentrations (Figure C1-11); 
these do not correspond consistently with locations with elevated surface water 
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concentrations (Figure C1-18).  These data suggest that surface water is not serving as 
a significant source of chloroform detected in ambient air. 

• Ethylbenzene.  The ambient air spatial figure for ethylbenzene shows an elevated 
detection located at sample location NC086AR located at the mouth of Whale Creek 
(see Figure C1-13 and Table C1-1).  As shown in the surface water spatial for 
ethylbenzene (see Figure H-20), ethylbenzene was never detected in surface water.  
These data suggest that surface water is not serving as a significant source of 
ethylbenzene detected in ambient air. 

• Tetrachloroethene and trichloroethene.  Ambient air data only showed elevated 
concentrations for these two VOCs at station NC086AR at the mouth of Whale Creek.  
Surface water data do not show this pattern; the highest surface water concentrations 
for these two compounds are found in the upper Study Area by creek mile 2.6 (see 
Figure C1-19).  These data suggest that surface water is not serving as a significant 
source of these two VOCs detected in ambient air. 

• Aroclor 1242.  As discussed in Section 3.2.1, Aroclor 1242 was detected at two 
locations in ambient air within the Study Area―at the mouth of Dutch Kills and at 
the mouth of English Kills (see Figure C1-3 and Table C1-1).  Again, the ambient air 
data and surface water data do not show consistent spatial patterns.  Aroclor 1242 was 
detected in surface water samples by the mouth of Dutch Kills and in lower 
English Kills.  However, these values were only slightly above the reporting limit, and 
the location that had the highest detected concentration of Aroclor 1242 in surface 
water was in the upper reaches of Newtown Creek (creek mile 3.6; see Figure H-20) 
where there were no detections of Aroclor 1242 in ambient air.  These data suggest 
that surface water is not serving as a significant source of the Aroclor 1242 detected in 
ambient air. 

 
These data suggest that these potentially elevated concentrations are not due to volatilization 
from Newtown Creek and may represent localized upland sources rather than sources 
attributable to the Study Area. 
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4 SUMMARY AND CONCLUSIONS 

The evaluation of Phase 1 ambient air data presented here was conducted to determine if the 
concentrations of airborne chemicals in the Study Area exceeded site-specific and/or regional 
background locations, and whether localized influences of the Study Area could be discerned 
from the Phase 1 ambient air dataset.  This evaluation included a statistical comparison of 
Study Area mean concentrations of detected VOCs with site-specific background 
concentrations and comparisons with regional background concentrations as a secondary line 
of evidence for the VOCs with lower detection frequencies, where a statistical comparison 
with site-specific background concentrations could not be conducted.  Finally, a statistical 
comparison was conducted on paired upwind/downwind transects to determine if there were 
localized impacts to air quality within the Study Area.   
 
The tests and evaluations do not suggest that Study Area concentrations of VOCs or PCBs 
present in air are greater than site-specific or regional background levels.  Based on the 
information presented in DSR Submittal No. 1 (Anchor QEA 2013) and in this attachment, 
the three objectives of the Phase 1 ambient air monitoring program have been met.  The 
recommendation to USEPA is that air not be included as an environmental media of concern 
for the BHHRA.  However, as discussed with USEPA on March 19, 2014, the inhalation of 
air will be included as a complete exposure pathway to human receptor populations within 
the Study Area and will be included in the BHHRA.   
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Table C1-1
Phase 1 Ambient Air Sampling Results

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 11

June 2017
171037-01.01

Task Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Tributary Newtown Creek Dutch Kills Dutch Kills East Branch East Branch English Kills English Kills

River Mile 0.02 0.42 0.45 0.19 0.24 0.19 0.22
Location ID NC087AR-20120618 DK012AR-20120618 DK013AR-20120618 EB012AR-20120618 EB013AR-20120618 EK025AR-20120618 EK024AR-20120618

Sample ID NC087AR-20120618 DK012AR-20120618 DK013AR-20120618 EB012AR-20120618 EB013AR-20120618 EK025AR-20120618 EK024AR-20120618
Location Description Downwind Upwind Downwind Downwind Upwind Upwind Downwind

Sample Date 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012
Sample Type N N N N N N N

Matrix AIR AIR AIR AIR AIR AIR AIR
Analytical Method 

Volatile Organics (µg/m3)
1,1,1-Trichloroethane TO-15 0.055 J 0.044 J 0.044 J 0.109 U 0.109 U 0.109 U 0.109 U
1,1,2,2-Tetrachloroethane TO-15 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U
1,1,2-Trichloroethane TO-15 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U
1,1,2-Trichlorotrifluoroethane (Freon 113) TO-15 0.429 0.498 0.429 0.437 0.452 0.452 0.437
1,1-Dichloroethane TO-15 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U
1,1-Dichloroethene TO-15 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
1,2,4-Trichlorobenzene TO-15 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U
1,2,4-Trimethylbenzene TO-15 0.668 0.251 0.206 0.202 0.197 0.182 0.231
1,2-Dichlorobenzene TO-15 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
1,2-Dichloroethane TO-15 0.053 J 0.049 J 0.053 J 0.053 J 0.045 J 0.061 J 0.045 J
1,2-Dichloroethene, cis- TO-15 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
1,2-Dichloroethene, trans- TO-15 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
1,2-Dichloropropane TO-15 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
1,2-Dichlorotetrafluoroethane (Freon 114) TO-15 0.084 J 0.084 J 0.077 J 0.077 J 0.084 J 0.077 J 0.077 J
1,3,5-Trimethylbenzene (mesitylene) TO-15 0.216 0.074 J 0.069 J 0.064 J 0.064 J 0.054 J 0.074 J
1,3-Butadiene TO-15 0.049 0.046 0.044 0.029 J 0.029 J 0.029 J 0.031 J
1,3-Dichlorobenzene TO-15 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
1,3-Dichloropropene, cis- TO-15 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
1,3-Dichloropropene, trans- TO-15 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
1,4-Dichlorobenzene TO-15 0.072 J 0.06 J 0.066 J 0.066 J 0.066 J 0.06 J 0.072 J
Benzene TO-15 0.399 0.323 0.284 J 0.188 J 0.198 J 0.217 J 0.243 J
Benzyl chloride TO-15 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U
Bromodichloromethane TO-15 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U
Bromoform (tribromomethane) TO-15 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U
Bromomethane (methyl bromide) TO-15 0.035 J 0.035 J 0.035 J 0.035 J 0.035 J 0.031 J 0.039 J
Carbon tetrachloride (tetrachloromethane) TO-15 0.484 0.478 0.465 0.478 0.497 0.472 0.491
Chlorobenzene TO-15 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
Chloroethane TO-15 0.021 J 0.021 J 0.021 J 0.053 U 0.019 J 0.032 J 0.053 U
Chloroform TO-15 0.142 0.112 0.102 0.088 J 0.088 J 0.102 0.083 J
Chloromethane TO-15 2.58 0.818 J 0.888 J 1.33 1.9 0.778 J 3.32
Dichlorodifluoromethane TO-15 1.87 1.38 1.26 1.38 1.46 1.24 1.24
Dichloromethane (methylene chloride) TO-15 1.97 J 1.52 J 1.39 J 2.62 J 2.35 J 5.21 0.914 J
Ethylbenzene TO-15 0.417 0.248 0.282 0.143 0.143 0.143 0.148
Ethylene dibromide (1,2-dibromoethane) TO-15 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U
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Task Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Tributary Newtown Creek Dutch Kills Dutch Kills East Branch East Branch English Kills English Kills

River Mile 0.02 0.42 0.45 0.19 0.24 0.19 0.22
Location ID NC087AR-20120618 DK012AR-20120618 DK013AR-20120618 EB012AR-20120618 EB013AR-20120618 EK025AR-20120618 EK024AR-20120618

Sample ID NC087AR-20120618 DK012AR-20120618 DK013AR-20120618 EB012AR-20120618 EB013AR-20120618 EK025AR-20120618 EK024AR-20120618
Location Description Downwind Upwind Downwind Downwind Upwind Upwind Downwind

Sample Date 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012
Sample Type N N N N N N N

Matrix AIR AIR AIR AIR AIR AIR AIR
Analytical Method 

Hexachlorobutadiene (hexachloro-1,3-butadiene) TO-15 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U
m,p-Xylene TO-15 1.39 0.808 1.01 0.452 0.469 0.395 0.478
Methyl tert-butyl ether (MTBE) TO-15 0.072 U 0.072 U 0.072 U 0.072 U 0.022 J 0.072 U 0.072 U
o-Xylene TO-15 0.608 0.321 0.36 0.187 0.222 0.187 0.213
Styrene TO-15 0.115 0.064 J 0.064 J 0.055 J 0.055 J 0.06 J 0.055 J
Tetrachloroethene (PCE) TO-15 0.285 0.42 0.264 0.217 0.21 0.719 0.224
Toluene TO-15 2.68 1.68 1.85 1.59 1.68 1 1.02
Trichloroethene (TCE) TO-15 0.043 J 0.048 J 0.043 J 0.107 U 0.107 U 0.048 J 0.059 J
Trichlorofluoromethane (fluorotrichloromethane) TO-15 2.11 1.19 1.13 1.12 1.15 1.16 1.16
Vinyl chloride TO-15 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U
Total BTEX (U = 0) TO-15 5.494 3.38 3.786 J 2.56 J 2.712 J 1.942 J 2.102 J
Total Xylene (U = 0) TO-15 1.998 1.129 1.37 0.639 0.691 0.582 0.691
Total BTEX (U = 1/2) TO-15 5.494 3.38 3.786 J 2.56 J 2.712 J 1.942 J 2.102 J
Total Xylene (U = 1/2) TO-15 1.998 1.129 1.37 0.639 0.691 0.582 0.691

Aroclor 1016 TO-10A 0.0042 U 0.0042 U 0.0042 U 0.0042 UJ 0.0042 UJ -- R 0.0042 U
Aroclor 1221 TO-10A 0.0139 U 0.0139 U 0.0139 U 0.0139 UJ 0.0139 UJ -- R 0.0139 U
Aroclor 1232 TO-10A 0.0042 U 0.0042 U 0.0042 U 0.0042 UJ 0.0042 UJ -- R 0.0042 U
Aroclor 1242 TO-10A 0.0102 0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ -- R 0.0051
Aroclor 1248 TO-10A 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ -- R 0.0028 U
Aroclor 1254 TO-10A 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ -- R 0.0028 U
Aroclor 1260 TO-10A 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ -- R 0.0028 U
Aroclor 1262 TO-10A 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ -- R 0.0028 U
Aroclor 1268 TO-10A 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ -- R 0.0028 U
Total PCB Aroclors (U = 0) TO-10A 0.0102 0.0139 U 0.0139 U 0.0139 UJ 0.0139 UJ -- 0.0051
Total PCB Aroclors (U = 1/2) TO-10A 0.0284 0.0139 U 0.0139 U 0.0139 UJ 0.0139 UJ -- 0.02325

Semivolatile Organics – PCB Aroclors (µg/m3)
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June 2017
171037-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
Analytical Method 

Volatile Organics (µg/m3)
1,1,1-Trichloroethane TO-15
1,1,2,2-Tetrachloroethane TO-15
1,1,2-Trichloroethane TO-15
1,1,2-Trichlorotrifluoroethane (Freon 113) TO-15
1,1-Dichloroethane TO-15
1,1-Dichloroethene TO-15
1,2,4-Trichlorobenzene TO-15
1,2,4-Trimethylbenzene TO-15
1,2-Dichlorobenzene TO-15
1,2-Dichloroethane TO-15
1,2-Dichloroethene, cis- TO-15
1,2-Dichloroethene, trans- TO-15
1,2-Dichloropropane TO-15
1,2-Dichlorotetrafluoroethane (Freon 114) TO-15
1,3,5-Trimethylbenzene (mesitylene) TO-15
1,3-Butadiene TO-15
1,3-Dichlorobenzene TO-15
1,3-Dichloropropene, cis- TO-15
1,3-Dichloropropene, trans- TO-15
1,4-Dichlorobenzene TO-15
Benzene TO-15
Benzyl chloride TO-15
Bromodichloromethane TO-15
Bromoform (tribromomethane) TO-15
Bromomethane (methyl bromide) TO-15
Carbon tetrachloride (tetrachloromethane) TO-15
Chlorobenzene TO-15
Chloroethane TO-15
Chloroform TO-15
Chloromethane TO-15
Dichlorodifluoromethane TO-15
Dichloromethane (methylene chloride) TO-15
Ethylbenzene TO-15
Ethylene dibromide (1,2-dibromoethane) TO-15

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
English Kills English Kills English Kills English Kills Maspeth Creek Maspeth Creek Newtown Creek

0.78 0.8 0.8 0.89 0.1 0.19 0.12
EK028AR-20120618 EK027AR-20120618 EK027AR-20120618 EK026AR-20120618 MC010AR-20120618 MC009AR-20120618 NC003AR-20120618
EK028AR-20120618 EK027AR-20120618 EK1027AR-20120618 EK026AR-20120618 MC010AR-20120618 MC009AR-20120618 NC003AR-20120618

Downwind On-water On-water Upwind Downwind Upwind On-water
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N FD N N N N
AIR AIR AIR AIR AIR AIR AIR

0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U
0.137 U 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U
0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U
0.437 0.437 0.437 0.429 0.422 0.429 0.429

0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U
0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
0.371 U 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U
0.983 0.167 0.167 0.236 0.157 0.182 0.6
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.061 J 0.053 J 0.057 J 0.073 J 0.049 J 0.053 J 0.045 J
0.079 U 0.079 U 0.079 U 0.079 U 0.032 J 0.079 U 0.079 U
0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
0.077 J 0.077 J 0.077 J 0.084 J 0.077 J 0.077 J 0.077 J

0.27 0.054 J 0.054 J 0.074 J 0.049 J 0.054 J 0.162
0.029 J 0.031 J 0.029 J 0.04 J 0.027 J 0.058 0.022 J
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
0.084 J 0.06 J 0.06 J 0.072 J 0.054 J 0.066 J 0.06 J
0.249 J 0.204 J 0.208 J 0.24 J 0.176 J 0.281 J 0.179 J
1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U

0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U
0.207 U 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U
0.035 J 0.039 J 0.047 J 0.035 J 0.031 J 0.035 J 0.058 J
0.472 0.497 0.497 0.478 0.472 0.465 0.497

0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
0.021 J 0.029 J 0.034 J 0.024 J 0.053 U 0.021 J 0.158
0.132 0.088 J 0.083 J 0.566 0.083 J 0.112 0.098

0.537 J 0.748 J 0.789 J 0.535 J 0.597 J 0.638 J 0.553 J
1.16 1.6 1.54 1.35 1.16 1.21 1.29
7.12 6.18 2.53 J 1.87 J 2.62 J 2.79 J 1.22 J

0.248 0.117 0.122 0.148 0.169 0.213 0.113
0.154 U 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U
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June 2017
171037-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
Analytical Method 

  Hexachlorobutadiene (hexachloro-1,3-butadiene) TO-15
m,p-Xylene TO-15
Methyl tert-butyl ether (MTBE) TO-15
o-Xylene TO-15
Styrene TO-15
Tetrachloroethene (PCE) TO-15
Toluene TO-15
Trichloroethene (TCE) TO-15
Trichlorofluoromethane (fluorotrichloromethane) TO-15
Vinyl chloride TO-15
Total BTEX (U = 0) TO-15
Total Xylene (U = 0) TO-15
Total BTEX (U = 1/2) TO-15
Total Xylene (U = 1/2) TO-15

Aroclor 1016 TO-10A
Aroclor 1221 TO-10A
Aroclor 1232 TO-10A
Aroclor 1242 TO-10A
Aroclor 1248 TO-10A
Aroclor 1254 TO-10A
Aroclor 1260 TO-10A
Aroclor 1262 TO-10A
Aroclor 1268 TO-10A
Total PCB Aroclors (U = 0) TO-10A
Total PCB Aroclors (U = 1/2) TO-10A

Semivolatile Organics – PCB Aroclors (µg/m3)

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
English Kills English Kills English Kills English Kills Maspeth Creek Maspeth Creek Newtown Creek

0.78 0.8 0.8 0.89 0.1 0.19 0.12
EK028AR-20120618 EK027AR-20120618 EK027AR-20120618 EK026AR-20120618 MC010AR-20120618 MC009AR-20120618 NC003AR-20120618
EK028AR-20120618 EK027AR-20120618 EK1027AR-20120618 EK026AR-20120618 MC010AR-20120618 MC009AR-20120618 NC003AR-20120618

Downwind On-water On-water Upwind Downwind Upwind On-water
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N FD N N N N
AIR AIR AIR AIR AIR AIR AIR

0.533 U 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U
0.851 0.365 0.378 0.478 0.521 0.604 0.386

0.072 U 0.072 U 0.072 U 0.072 U 0.072 U 0.072 U 0.072 U
0.404 0.165 0.161 0.2 0.23 0.274 0.2
0.251 0.085 U 0.085 U 0.068 J 0.051 J 0.064 J 0.094
0.156 0.176 0.176 0.332 0.19 0.217 0.197
2.36 0.923 1.01 1.71 0.912 1.11 0.942

0.107 U 0.107 U 0.107 U 0.107 U 0.043 J 0.107 U 0.107 U
1.12 1.14 1.14 1.15 1.1 1.11 1.11

0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U
4.112 J 1.774 J 1.879 J 2.776 J 2.008 J 2.482 J 1.82 J
1.255 0.53 0.539 0.678 0.751 0.878 0.586

4.112 J 1.774 J 1.879 J 2.776 J 2.008 J 2.482 J 1.82 J
1.255 0.53 0.539 0.678 0.751 0.878 0.586

0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 U 0.0042 U 0.0042 U 0.0042 UJ
0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 U 0.0139 U 0.0139 U 0.0139 UJ
0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 U 0.0042 U 0.0042 U 0.0042 UJ
0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ
0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ
0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ
0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ
0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ
0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ
0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 U 0.0139 U 0.0139 U 0.0139 UJ
0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 U 0.0139 U 0.0139 U 0.0139 UJ
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June 2017
171037-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
Analytical Method 

Volatile Organics (µg/m3)
1,1,1-Trichloroethane TO-15
1,1,2,2-Tetrachloroethane TO-15
1,1,2-Trichloroethane TO-15
1,1,2-Trichlorotrifluoroethane (Freon 113) TO-15
1,1-Dichloroethane TO-15
1,1-Dichloroethene TO-15
1,2,4-Trichlorobenzene TO-15
1,2,4-Trimethylbenzene TO-15
1,2-Dichlorobenzene TO-15
1,2-Dichloroethane TO-15
1,2-Dichloroethene, cis- TO-15
1,2-Dichloroethene, trans- TO-15
1,2-Dichloropropane TO-15
1,2-Dichlorotetrafluoroethane (Freon 114) TO-15
1,3,5-Trimethylbenzene (mesitylene) TO-15
1,3-Butadiene TO-15
1,3-Dichlorobenzene TO-15
1,3-Dichloropropene, cis- TO-15
1,3-Dichloropropene, trans- TO-15
1,4-Dichlorobenzene TO-15
Benzene TO-15
Benzyl chloride TO-15
Bromodichloromethane TO-15
Bromoform (tribromomethane) TO-15
Bromomethane (methyl bromide) TO-15
Carbon tetrachloride (tetrachloromethane) TO-15
Chlorobenzene TO-15
Chloroethane TO-15
Chloroform TO-15
Chloromethane TO-15
Dichlorodifluoromethane TO-15
Dichloromethane (methylene chloride) TO-15
Ethylbenzene TO-15
Ethylene dibromide (1,2-dibromoethane) TO-15

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek

0.4 0.4 0.4 0.42 0.91 1.7 1.74
NC084AR-20120618 NC085AR-20120618 NC085AR-20120618 NC083AR-20120618 NC086AR-20120618 NC088AR-20120618 NC090AR-20120618
NC084AR-20120618 NC085AR-20120618 NC1085AR-20120618 NC083AR-20120618 NC086AR-20120618 NC088AR-20120618 NC090AR-20120618

On-water Downwind Downwind Upwind Upwind Upwind Downwind
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N FD N N N N
AIR AIR AIR AIR AIR AIR AIR

0.109 U 0.109 U 0.109 U 0.109 U 0.044 J 0.136 0.104 J
0.137 U 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U
0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U
0.444 0.422 0.49 0.429 0.429 0.552 0.437

0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U
0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
0.371 U 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U
0.236 0.206 0.211 0.251 0.123 0.231 0.187
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.045 J 0.049 J 0.053 J 0.049 J 0.065 J 0.045 J 0.049 J
0.079 U 0.079 U 0.079 U 0.079 U 0.079 0.079 U 0.079 U
0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
0.084 J 0.077 J 0.077 J 0.077 J 0.077 J 0.084 J 0.077 J
0.074 J 0.074 J 0.064 J 0.079 J 0.084 J 0.074 J 0.059 J
0.035 J 0.029 J 0.031 J 0.046 0.044 0.033 J 0.031 J
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
0.054 J 0.054 J 0.048 J 0.054 J 0.12 U 0.054 J 0.066 J
0.23 J 0.249 J 0.243 J 0.275 J 0.843 0.236 J 0.22 J
1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U

0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U
0.207 U 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U
0.035 J 0.035 J 0.035 J 0.035 J 0.035 J 0.035 J 0.035 J
0.497 0.472 0.497 0.497 0.503 0.503 0.478

0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
0.026 J 0.032 J 0.029 J 0.024 J 0.053 U 0.021 J 0.053 U
0.102 0.102 0.102 0.107 0.625 0.093 J 0.083 J

0.634 J 0.774 J 0.535 J 0.665 J 0.766 J 0.884 J 0.696 J
1.76 1.46 1.53 1.67 1.46 1.58 1.21

1.37 J 1.48 J 2.18 J 2.44 J 3.96 3.47 J 2.22 J
0.226 0.217 0.204 0.191 1.21 0.169 0.152

0.154 U 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U
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June 2017
171037-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
Analytical Method 

  Hexachlorobutadiene (hexachloro-1,3-butadiene) TO-15
m,p-Xylene TO-15
Methyl tert-butyl ether (MTBE) TO-15
o-Xylene TO-15
Styrene TO-15
Tetrachloroethene (PCE) TO-15
Toluene TO-15
Trichloroethene (TCE) TO-15
Trichlorofluoromethane (fluorotrichloromethane) TO-15
Vinyl chloride TO-15
Total BTEX (U = 0) TO-15
Total Xylene (U = 0) TO-15
Total BTEX (U = 1/2) TO-15
Total Xylene (U = 1/2) TO-15

Aroclor 1016 TO-10A
Aroclor 1221 TO-10A
Aroclor 1232 TO-10A
Aroclor 1242 TO-10A
Aroclor 1248 TO-10A
Aroclor 1254 TO-10A
Aroclor 1260 TO-10A
Aroclor 1262 TO-10A
Aroclor 1268 TO-10A
Total PCB Aroclors (U = 0) TO-10A
Total PCB Aroclors (U = 1/2) TO-10A

Semivolatile Organics – PCB Aroclors (µg/m3)

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek

0.4 0.4 0.4 0.42 0.91 1.7 1.74
NC084AR-20120618 NC085AR-20120618 NC085AR-20120618 NC083AR-20120618 NC086AR-20120618 NC088AR-20120618 NC090AR-20120618
NC084AR-20120618 NC085AR-20120618 NC1085AR-20120618 NC083AR-20120618 NC086AR-20120618 NC088AR-20120618 NC090AR-20120618

On-water Downwind Downwind Upwind Upwind Upwind Downwind
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N FD N N N N
AIR AIR AIR AIR AIR AIR AIR

0.533 U 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U
0.751 0.712 0.691 0.638 1.82 0.547 0.478

0.072 U 0.072 U 0.072 U 0.072 U 0.072 U 0.072 U 0.072 U
0.287 0.265 0.239 0.256 0.66 0.239 0.217
0.06 J 0.047 J 0.043 J 0.06 J 0.051 J 0.115 0.094
0.251 0.224 0.414 0.292 106 0.19 0.203
2.46 2.12 2.12 2.31 9.84 1.28 1.06

0.107 U 0.107 U 0.107 U 0.107 U 1.64 0.107 U 0.107 U
1.18 1.13 1.18 1.15 1.19 1.45 1.26

0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U
3.954 J 3.563 J 3.497 J 3.67 J 14.373 2.471 J 2.127 J
1.038 0.977 0.93 0.894 2.48 0.786 0.695

3.954 J 3.563 J 3.497 J 3.67 J 14.373 2.471 J 2.127 J
1.038 0.977 0.93 0.894 2.48 0.786 0.695

0.0042 U 0.0042 U 0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 U
0.0139 U 0.0139 U 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 U
0.0042 U 0.0042 U 0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 U
0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U
0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U
0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U
0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U
0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U
0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U
0.0139 U 0.0139 U 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 U
0.0139 U 0.0139 U 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 U
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June 2017
171037-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
Analytical Method 

Volatile Organics (µg/m3)
1,1,1-Trichloroethane TO-15
1,1,2,2-Tetrachloroethane TO-15
1,1,2-Trichloroethane TO-15
1,1,2-Trichlorotrifluoroethane (Freon 113) TO-15
1,1-Dichloroethane TO-15
1,1-Dichloroethene TO-15
1,2,4-Trichlorobenzene TO-15
1,2,4-Trimethylbenzene TO-15
1,2-Dichlorobenzene TO-15
1,2-Dichloroethane TO-15
1,2-Dichloroethene, cis- TO-15
1,2-Dichloroethene, trans- TO-15
1,2-Dichloropropane TO-15
1,2-Dichlorotetrafluoroethane (Freon 114) TO-15
1,3,5-Trimethylbenzene (mesitylene) TO-15
1,3-Butadiene TO-15
1,3-Dichlorobenzene TO-15
1,3-Dichloropropene, cis- TO-15
1,3-Dichloropropene, trans- TO-15
1,4-Dichlorobenzene TO-15
Benzene TO-15
Benzyl chloride TO-15
Bromodichloromethane TO-15
Bromoform (tribromomethane) TO-15
Bromomethane (methyl bromide) TO-15
Carbon tetrachloride (tetrachloromethane) TO-15
Chlorobenzene TO-15
Chloroethane TO-15
Chloroform TO-15
Chloromethane TO-15
Dichlorodifluoromethane TO-15
Dichloromethane (methylene chloride) TO-15
Ethylbenzene TO-15
Ethylene dibromide (1,2-dibromoethane) TO-15

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek

1.78 2.08 2.11 2.43 2.72
NC089AR-20120618 NC092AR-20120618 NC091AR-20120618 NC093AR-20120618 NC094AR-20120618 BLK2525LOT1AR-2012
NC089AR-20120618 NC092AR-20120618 NC091AR-20120618 NC093AR-20120618 NC094AR-20120618 BLOCK 2525 LOT1AR-20120618

On-water Downwind Upwind On-water On-water Background
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N N N N N
AIR AIR AIR AIR AIR AIR

0.131 0.109 U 0.044 J 0.109 U 0.109 U 0.038 J
0.137 U 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U
0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U

0.46 0.414 0.46 0.422 0.667 0.429
0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U
0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
0.371 U 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U

0.61 0.152 0.349 0.206 0.197 0.339
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.049 J 0.045 J 0.057 J 0.045 J 0.053 J 0.045 J
0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
0.084 J 0.077 J 0.084 J 0.077 J 0.091 J 0.084 J
0.123 0.049 J 0.108 0.059 J 0.054 J 0.108

0.033 J 0.024 J 0.046 0.024 J 0.027 J 0.091
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
0.06 J 0.06 J 0.066 J 0.054 J 0.06 J 0.06 J

0.233 J 0.176 J 0.22 J 0.169 J 0.195 J 0.476
1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U

0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U
0.207 U 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U
0.039 J 0.035 J 0.039 J 0.039 J 0.039 J 0.035 J
0.497 0.465 0.522 0.491 0.51 0.516

0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
0.021 J 0.024 J 0.024 J 0.026 J 0.026 J 0.021 J
0.884 0.083 J 0.146 0.073 J 0.083 J 0.098

0.867 J 0.733 J 0.97 J 0.865 J 0.803 J 0.917 J
1.67 1.15 1.68 1.46 1.62 1.64
4.52 1.05 J 3.68 2.37 J 0.969 J 1.5 J

0.161 0.156 0.382 0.152 0.117 0.321
0.154 U 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U



Table C1-1
Phase 1 Ambient Air Sampling Results

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 8 of 11

June 2017
171037-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
Analytical Method 

  Hexachlorobutadiene (hexachloro-1,3-butadiene) TO-15
m,p-Xylene TO-15
Methyl tert-butyl ether (MTBE) TO-15
o-Xylene TO-15
Styrene TO-15
Tetrachloroethene (PCE) TO-15
Toluene TO-15
Trichloroethene (TCE) TO-15
Trichlorofluoromethane (fluorotrichloromethane) TO-15
Vinyl chloride TO-15
Total BTEX (U = 0) TO-15
Total Xylene (U = 0) TO-15
Total BTEX (U = 1/2) TO-15
Total Xylene (U = 1/2) TO-15

Aroclor 1016 TO-10A
Aroclor 1221 TO-10A
Aroclor 1232 TO-10A
Aroclor 1242 TO-10A
Aroclor 1248 TO-10A
Aroclor 1254 TO-10A
Aroclor 1260 TO-10A
Aroclor 1262 TO-10A
Aroclor 1268 TO-10A
Total PCB Aroclors (U = 0) TO-10A
Total PCB Aroclors (U = 1/2) TO-10A

Semivolatile Organics – PCB Aroclors (µg/m3)

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek

1.78 2.08 2.11 2.43 2.72
NC089AR-20120618 NC092AR-20120618 NC091AR-20120618 NC093AR-20120618 NC094AR-20120618 BLK2525LOT1AR-2012
NC089AR-20120618 NC092AR-20120618 NC091AR-20120618 NC093AR-20120618 NC094AR-20120618 BLOCK 2525 LOT1AR-20120618

On-water Downwind Upwind On-water On-water Background
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N N N N N
AIR AIR AIR AIR AIR AIR

0.533 U 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U
0.621 0.5 1.21 0.473 0.391 1.17

0.072 U 0.072 U 0.072 U 0.072 U 0.072 U 0.072 U
0.334 0.217 0.46 0.23 0.2 0.486
0.196 0.047 J 0.174 0.047 J 0.043 J 0.081 J
0.224 0.224 1.21 0.149 0.637 0.19
1.23 1.08 4.11 0.852 0.893 4.82

0.097 J 0.107 U 0.048 J 0.107 U 0.107 U 0.107 U
1.36 1.33 1.47 1.15 1.33 1.14

0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U
2.579 J 2.129 J 6.382 J 1.876 J 1.796 J 7.273
0.955 0.717 1.67 0.703 0.591 1.656

2.579 J 2.129 J 6.382 J 1.876 J 1.796 J 7.273
0.955 0.717 1.67 0.703 0.591 1.656

0.0042 UJ 0.0042 U 0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 UJ
0.0139 UJ 0.0139 U 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.014 UJ
0.0042 UJ 0.0042 U 0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 UJ
0.0028 UJ 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ
0.0028 UJ 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ
0.0028 UJ 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ
0.0028 UJ 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ
0.0028 UJ 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ
0.0028 UJ 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ
0.0139 UJ 0.0139 U 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.014 UJ
0.0139 UJ 0.0139 U 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.014 UJ



Table C1-1
Phase 1 Ambient Air Sampling Results

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 9 of 11

June 2017
171037-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
Analytical Method 

Volatile Organics (µg/m3)
1,1,1-Trichloroethane TO-15
1,1,2,2-Tetrachloroethane TO-15
1,1,2-Trichloroethane TO-15
1,1,2-Trichlorotrifluoroethane (Freon 113) TO-15
1,1-Dichloroethane TO-15
1,1-Dichloroethene TO-15
1,2,4-Trichlorobenzene TO-15
1,2,4-Trimethylbenzene TO-15
1,2-Dichlorobenzene TO-15
1,2-Dichloroethane TO-15
1,2-Dichloroethene, cis- TO-15
1,2-Dichloroethene, trans- TO-15
1,2-Dichloropropane TO-15
1,2-Dichlorotetrafluoroethane (Freon 114) TO-15
1,3,5-Trimethylbenzene (mesitylene) TO-15
1,3-Butadiene TO-15
1,3-Dichlorobenzene TO-15
1,3-Dichloropropene, cis- TO-15
1,3-Dichloropropene, trans- TO-15
1,4-Dichlorobenzene TO-15
Benzene TO-15
Benzyl chloride TO-15
Bromodichloromethane TO-15
Bromoform (tribromomethane) TO-15
Bromomethane (methyl bromide) TO-15
Carbon tetrachloride (tetrachloromethane) TO-15
Chlorobenzene TO-15
Chloroethane TO-15
Chloroform TO-15
Chloromethane TO-15
Dichlorodifluoromethane TO-15
Dichloromethane (methylene chloride) TO-15
Ethylbenzene TO-15
Ethylene dibromide (1,2-dibromoethane) TO-15

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012

BLK2660LOT50AR-2012 BLK2979LOT24AR-2012 BLK303LOT25AR-2012 BLK69LOT14 AR-2012
BLOCK 2660 LOT50AR-20120618 BLOCK 2979 LOT24AR-20120618 BLOCK303 LOT25AR-20120618 BLOCK69 LOT14 AR-20120618

Background Background Background Background
6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N N N
AIR AIR AIR AIR

0.038 J 0.109 U 0.109 U 0.044 J
0.137 U 0.137 U 0.137 U 0.137 U
0.109 U 0.109 U 0.109 U 0.109 U
0.444 0.422 0.429 0.422

0.081 U 0.081 U 0.081 U 0.081 U
0.079 U 0.079 U 0.079 U 0.079 U
0.371 U 0.371 U 0.371 U 0.371 U
0.241 0.57 0.614 0.413
0.12 U 0.12 U 0.12 U 0.12 U
0.049 J 0.057 J 0.049 J 0.049 J
0.079 U 0.079 U 0.079 U 0.079 U
0.079 U 0.079 U 0.079 U 0.079 U
0.092 U 0.092 U 0.092 U 0.092 U
0.077 J 0.077 J 0.077 J 0.077 J
0.084 J 0.177 0.177 0.128
0.058 0.042 J 0.128 0.108
0.12 U 0.12 U 0.12 U 0.12 U

0.091 U 0.091 U 0.091 U 0.091 U
0.091 U 0.091 U 0.091 U 0.091 U
0.084 J 0.072 J 0.06 J 0.066 J
0.367 0.252 J 0.549 0.53
1.04 U 1.04 U 1.04 U 1.04 U

0.134 U 0.134 U 0.134 U 0.134 U
0.207 U 0.207 U 0.207 U 0.207 U
0.035 J 0.039 J 0.035 J 0.031 J

0.51 0.472 0.478 0.478
0.092 U 0.092 U 0.092 U 0.092 U
0.024 J 0.024 J 0.026 J 0.021 J
0.107 0.098 0.107 0.137

0.566 J 0.452 J 1.65 0.888 J
1.5 1.21 1.07 1.19

2.16 J 3.35 J 4.03 4.69
0.252 0.304 0.304 0.295

0.154 U 0.154 U 0.154 U 0.154 U
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Phase 1 Ambient Air Sampling Results

Baseline Human Health Risk Assessment
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June 2017
171037-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
Analytical Method 

  Hexachlorobutadiene (hexachloro-1,3-butadiene) TO-15
m,p-Xylene TO-15
Methyl tert-butyl ether (MTBE) TO-15
o-Xylene TO-15
Styrene TO-15
Tetrachloroethene (PCE) TO-15
Toluene TO-15
Trichloroethene (TCE) TO-15
Trichlorofluoromethane (fluorotrichloromethane) TO-15
Vinyl chloride TO-15
Total BTEX (U = 0) TO-15
Total Xylene (U = 0) TO-15
Total BTEX (U = 1/2) TO-15
Total Xylene (U = 1/2) TO-15

Aroclor 1016 TO-10A
Aroclor 1221 TO-10A
Aroclor 1232 TO-10A
Aroclor 1242 TO-10A
Aroclor 1248 TO-10A
Aroclor 1254 TO-10A
Aroclor 1260 TO-10A
Aroclor 1262 TO-10A
Aroclor 1268 TO-10A
Total PCB Aroclors (U = 0) TO-10A
Total PCB Aroclors (U = 1/2) TO-10A

Semivolatile Organics – PCB Aroclors (µg/m3)

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012

BLK2660LOT50AR-2012 BLK2979LOT24AR-2012 BLK303LOT25AR-2012 BLK69LOT14 AR-2012
BLOCK 2660 LOT50AR-20120618 BLOCK 2979 LOT24AR-20120618 BLOCK303 LOT25AR-20120618 BLOCK69 LOT14 AR-20120618

Background Background Background Background
6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N N N
AIR AIR AIR AIR

0.533 U 0.533 U 0.533 U 0.533 U
0.856 1.12 0.973 0.964

0.072 U 0.072 U 0.072 U 0.072 U
0.386 0.486 0.447 0.417

0.064 J 0.089 0.2 0.089
0.156 0.142 0.325 3.22
6.22 2.65 2.49 2.28

0.124 0.107 U 0.038 J 0.107 U
1.14 1.13 1.12 1.28

0.051 U 0.051 U 0.051 U 0.051 U
8.081 4.812 J 4.763 4.486
1.242 1.606 1.42 1.381
8.081 4.812 J 4.763 4.486
1.242 1.606 1.42 1.381

0.0042 UJ 0.0042 U 0.0042 U 0.0042 U
0.014 UJ 0.0139 U 0.0139 U 0.0139 U

0.0042 UJ 0.0042 U 0.0042 U 0.0042 U
0.0028 UJ 0.0028 U 0.0028 U 0.0028 U
0.0028 UJ 0.0028 U 0.0028 U 0.0028 U
0.0028 UJ 0.0028 U 0.0028 U 0.0028 U
0.0028 UJ 0.0028 U 0.0028 U 0.0028 U
0.0028 UJ 0.0028 U 0.0028 U 0.0028 U
0.0028 UJ 0.0028 U 0.0028 U 0.0028 U
0.014 UJ 0.0139 U 0.0139 U 0.0139 U
0.014 UJ 0.0139 U 0.0139 U 0.0139 U
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Phase 1 Ambient Air Sampling Results

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 11 of 11

June 2017
171037-01.01

Notes:

U = compound analyzed but not detected above detection limit

FS = Feasibility Study

UJ = compound analyzed but not detected above estimated detection limit

Bold = Detected result
-- = data not available
µg/m3 = microgram per cubic meter

PCB = polychlorinated biphenyl

ID = identification
J = estimated value
N = normal environmental sample

BTEX = benzene, toluene, ethylbenzene, and xylene

R = rejected

FD = field duplicate



Table C1-2
Phase 1 Ambient Air Data Evaluation Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

 Chemicals (chemicals with Detects)
Study Area Average           

(+ SD)1
Percent 
Detects

Site Specific Background 
Average  (+ SD)1

Percent 
Detects

NYSDEC 95 
Percentile Value

1,2-Dichlorotetrafluoroethane 0.08 ± 0.0041 100 0.078 ± 0.0031 100 0.15
1,3-Butadiene 0.035 ± 0.0094 100 0.085 ± 0.035 100 0.25
1,4-Dichlorobenzene 0.062 ± 0.0082 96 0.068 ± 0.01 100 1.88
Carbon tetrachloride (Tetrachloromethane) 0.49 ± 0.015 100 0.49 ± 0.021 100 0.71
Dichlorodifluoromethane 1.4 ± 0.21 100 1.3 ± 0.24 100 3.75
1,1,1-Trichloroethane 0.05 ± 0.029 33 0.039 ± 0.0027 60 0.15
1,1,2-Trichlorotrifluoroethane 0.45 ± 0.054 100 0.43 ± 0.009 100 0.96
1,2,4-Trimethylbenzene 0.29 ± 0.21 100 0.44 ± 0.16 100 1.33
1,2-Dichloroethane 0.052 ± 0.0072 100 0.05 ± 0.0044 100 0.10
1,2-Dichloroethene, cis- 0.028 ± 0.011 8 0.026 U 0 0.03
1,3,5-Trimethylbenzene (Mesitylene) 0.088 ± 0.055 100 0.13 ± 0.042 100 0.49
Bromomethane (Methyl Bromide) 0.037 ± 0.0052 100 0.035 ± 0.0028 100 0.12
Chloroethane 0.029 ± 0.028 79 0.023 ± 0.0022 100 NA
Dichloromethane (Methylene chloride) 2.7 ± 1.5 100 3.1 ± 1.3 100 1.99
Ethylbenzene 0.24 ± 0.22 100 0.3 ± 0.026 100 0.94
m,p-Xylene 0.68 ± 0.36 100 1 ± 0.13 100 2.71
o-Xylene 0.29 ± 0.13 100 0.44 ± 0.044 100 1.00
Styrene 0.082 ± 0.054 96 0.1 ± 0.054 100 0.24
Benzene 0.26 ± 0.13 100 0.43 ± 0.12 100 1.53
Chloroform 0.17 ± 0.21 100 0.11 ± 0.016 100 0.39
Chloromethane 0.99 ± 0.68 100 0.89 ± 0.47 100 1.62
Tetrachloroethene (PCE) 4.7 ± 22 100 0.81 ± 1.4 100 7.56
Trichloroethene (TCE) 0.11 ± 0.33 38 0.055 ± 0.038 40 0.36
Trichlorofluoromethane (Fluorotrichloromethane) 1.2 ± 0.21 100 1.2 ± 0.066 100 1.89
Toluene 1.9 ± 1.9 100 3.7 ± 1.7 100 5.90
Aroclor 1242 0.0032 ± 0.0016 9 0.0028 U 0 NA
Notes:
1 = The average and standard deviation are calculated with detected and non-detected results. Non-detected results are reported at the method detection limit (MDL).
All values expressed as micrograms per cubic meter (µg/m3)
NA = not available SD = standard deviation
NYSDEC = New York State Department of Environmental Conservation U = not detected at reporting limit
RSL = Regional Screening Level



Table C1-3
Summary Statistics of NYSDEC VOC Monitoring Data 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Compound
Sample 

Size

No. of
Non-zero 

Values

 Percent
Non-zero 

Values
Minimum
(µg/m3)

Maximum
(µg/m3)

Mean of
All Values  
(µg/m3)

Median of
All Values
(µg/m3)

Standard
Deviation of

All Values
1,1,1-Trichloroethane 169 169 100 0.044 0.27 0.10 0.11 0.034
1,1,2,2-Tetrachloroethane 169 55 33 0.0 0.51 0.041 0.0 0.082
1,1,2-Trichloroethane 169 10 6 0.0 0.044 0.0017 0.0 0.0071
1,1,2-Trichlorotrifluoroethane (Freon 113) 189 189 100 0.37 1.0 0.60 0.58 0.13
1,1-Dichloroethane 169 26 15 0.0 0.081 0.0053 0.0 0.014
1,1-Dichloroethene 169 19 11 0.0 0.067 0.0033 0.0 0.011
1,2,4-Trichlorobenzene 168 104 62 0.0 1.1 0.076 0.015 0.16
1,2,4-Trimethylbenzene 169 169 100 0.069 1.7 0.62 0.57 0.37
1,2-Dichlorobenzene 189 104 55 0.0 0.44 0.029 0.012 0.058
1,2-Dichloroethane 169 135 80 0.0 0.12 0.053 0.061 0.031
1,2-Dichloroethene, cis- 189 25 13 0.0 0.075 0.0038 0.0 0.011
1,2-Dichloropropane 169 50 30 0.0 0.065 0.0086 0.0 0.016
1,2-Dichlorotetrafluoroethane (Freon 114) 189 123 65 0.0 0.22 0.072 0.098 0.056
1,3,5-Trimethylbenzene (mesitylene) 169 169 100 0.015 0.73 0.20 0.17 0.14
1,3-Butadiene 169 145 86 0.0 0.34 0.10 0.10 0.075
1,3-Dichlorobenzene 189 54 29 0.0 0.40 0.021 0.0 0.057
1,3-Dichloropropene, cis- 169 28 17 0.0 0.050 0.0045 0.0 0.012
1,3-Dichloropropene, trans- 169 25 15 0.0 0.077 0.0050 0.0 0.014
1,4-Dichlorobenzene 169 169 100 0.078 2.9 0.81 0.72 0.52
Benzene 169 169 100 0.22 2.2 0.87 0.83 0.37
Benzyl chloride 169 37 22 0.0 0.80 0.027 0.0 0.11
Bromodichloromethane 189 92 49 0.0 0.15 0.028 0.0 0.037
Bromomethane (methyl bromide) 169 142 84 0.0 0.19 0.046 0.047 0.033
Carbon tetrachloride (tetrachloromethane) 169 169 100 0.43 0.74 0.58 0.59 0.070
Chlorobenzene 169 136 80 0.0 0.10 0.018 0.0092 0.019
Chloroethane 169 2 1 0.0 0.047 0.00053 0.0 0.0049
Chloroform 169 169 100 0.073 0.50 0.21 0.19 0.087
Chloromethane 164 164 100 0.34 1.9 1.2 1.2 0.27
Dichlorodifluoromethane 189 189 100 2.0 4.2 2.7 2.6 0.41
Dichloromethane (methylene chloride) 169 169 100 0.13 4.0 0.76 0.60 0.59
Ethylbenzene 169 169 100 0.10 1.2 0.48 0.44 0.23
Ethylene dibromide (1,2-Dibromoethane) 169 44 26 0.0 0.16 0.012 0.0 0.027
Hexachlorobutadiene (hexachloro-1,3-butadiene) 169 44 26 0.0 0.39 0.032 0.0 0.071
m,p-Xylene 169 169 100 0.26 3.7 1.4 1.2 0.71
Methyl tert-butyl ether (MTBE) 169 97 57 0.0 0.87 0.067 0.018 0.14
o-Xylene 169 169 100 0.11 1.4 0.52 0.48 0.25
Styrene 164 162 99 0.0 0.82 0.11 0.085 0.094
Tetrachloroethene (PCE) 169 168 99 0.0 17 1.3 0.52 2.5
Toluene 169 169 100 0.52 7.8 3.0 2.9 1.5
Trichloroethene (TCE) 169 153 91 0.0 0.76 0.10 0.070 0.13
Trichlorofluoromethane (fluorotrichloromethane) 189 189 100 0.71 2.8 1.4 1.5 0.37
Vinyl chloride 169 55 33 0.0 0.059 0.0095 0.0 0.015



Table C1-3
Summary Statistics of NYSDEC VOC Monitoring Data 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Notes:

Shaded values indicate that the compound was detected (non-zero value reported) less than 50% of the time
µg/m3 = microgram per cubic meter
FS = Feasibility Study
No. = Number
NYSDEC = New York State Department of Environmental Conservation
RI = Remedial Investigation
VOC = volatile organic compound

1 = Volatile organic compound (VOC) data were retrieved from U.S. Environmental Protection Agency’s (USEPA's) Air Quality Systems database (http://epa.gov/ttn/airs/airsaqs/detaildata/).  Statistics were conducted on data from 2006-2011 for the months of May, June, 
and July.  This database is where the New York State Department of Environmental Conservation (NYSDEC) Bureau of Air Quality Surveillance is required to report their data.
2 = The NYSDEC VOC monitoring stations include Public School 274 Kosciusko School (800 Bushwick Avenue, Brooklyn, New York 11221),  Public School 219 Queens College (144-39 Gravett Road, Queens, New York 11367), and Public School 59 Beekman Hill International 
(228 East 57th Street, New York, New York 10022).
3 = Any data with parts per billion carbon (ppbC) units were removed from the dataset because these were for a specific monitoring program.  Additionally, any duplicate measurements were removed from the dataset.  
4 = All data was converted from parts per billion to micrograms per cubic meter (µg/m3) (assuming 1 atmosphere [atm] and 25 degrees Celsius [°C]) using the following equation: Concentration (µg/m3) = (concentration [parts per billion] multiplied by molecular weight of 
compound) divided by 24.5
5 =Summary statistics were calculated using Interactive Data Language (IDL).  As part of the National Air Toxics Assessment (NATA) reporting guidelines (Eastern Research Group, Inc. 2009), reporting agencies report zero for non-detect compounds with a non-detect (ND) 
flag.  The NYSDEC database export did not come with an ND flag attached, so for the purposes of this dataset, all summary statistics are reported with zeros for the non detect samples.  For consistency, all data was reported here to two significant figures.  



Table C1-4
Phase 1 Ambient Air Evaluation Site-Specific

Background Wilcoxon's Rank-Sum Test Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

W-statistic p-Value

No. of 
On-Site 
Samples

No. of 
Background 

Samples
Geometric Mean 

Study Area1 (+ SD)
Geometric Mean 

background1 (+ SD)
83.00 0.919 24 5 0.0614 ± 0.0082 0.0678 ± 0.0100
36.50 0.088 24 5 0.4511 ± 0.0538 0.4291 ± 0.0090
98.00 0.987 24 5 0.2493 ± 0.2085 0.4116 ± 0.1562
53.00 0.349 24 5 0.0516 ± 0.0072 0.0497 ± 0.0044
49.00 0.233 24 5 0.0798 ± 0.0041 0.0784 ± 0.0031

103.00 0.994 24 5 0.0780 ± 0.0547 0.1295 ± 0.0416
112.50 0.999 24 5 0.0337 ± 0.0094 0.0789 ± 0.0353
102.00 0.993 24 5 0.6170 ± 0.3575 1.0102 ± 0.1272
109.00 0.998 24 5 0.2417 ± 0.1348 0.4183 ± 0.1243
49.50 0.252 24 5 0.0365 ± 0.0052 0.0349 ± 0.0028
68.50 0.701 24 5 0.4870 ± 0.0153 0.4905 ± 0.0205
67.50 0.682 24 5 0.0246 ± 0.0278 0.0231 ± 0.0022
71.00 0.748 24 5 0.1251 ± 0.2069 0.1085 ± 0.0161
61.50 0.546 24 5 0.8660 ± 0.6770 0.8077 ± 0.4677
42.00 0.156 24 5 1.4157 ± 0.2104 1.3054 ± 0.2378
75.00 0.815 24 5 2.2984 ± 1.5251 2.9001 ± 1.3123

104.00 0.995 24 5 0.1964 ± 0.2214 0.2942 ± 0.0259
88.50 0.953 24 5 0.0707 ± 0.0539 0.0961 ± 0.0543
46.50 0.226 24 5 0.3473 ± 21.5736 0.3379 ± 1.3511

106.00 0.996 24 5 0.0492 ± 0.3261 0.0481 ± 0.0385
53.00 0.329 24 5 1.5775 ± 1.8504 3.3950 ± 1.7455
43.00 0.170 24 5 1.2270 ± 0.2137 1.1606 ± 0.0665

106.00 0.996 24 5 0.2679 ± 0.1291 0.4427 ± 0.0437

Notes: 
1 = units in micrograms per cubic meter (µg/m3)
SD = standard deviation

Tetrachloroethene (PCE)
Trichloroethene (TCE)
Toluene
Trichlorofluoromethane (Fluorotrichloromethane)
o-Xylene

Analyte

Chloroform
Chloromethane
Dichlorodifluoromethane
Dichloromethane (Methylene chloride)

1,4-Dichlorobenzene
1,1,2-Trichlorotrifluoroethane
1,2,4-Trimethylbenzene
1,2-Dichloroethane
1,2-Dichlorotetrafluoroethane
1,3,5-Trimethylbenzene (Mesitylene)

Ethylbenzene
Styrene

1,3-Butadiene
m,p-Xylene
Benzene
Bromomethane (Methyl Bromide)
Carbon tetrachloride (Tetrachloromethane)
Chloroethane



Table C1-5
Phase 1 Ambient Air Upwind/Downwind

Student's T -Test Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Analyte Group1 T-statistic p-Value
No. of Detected 

Sample Pairs

1,1,1-Trichloroethane Volatile Organics -- -- 3
1,1,2,2-Tetrachloroethane Volatile Organics -- -- 0
1,1,2-Trichloroethane Volatile Organics -- -- 0
1,1,2-Trichlorotrifluoroethane Volatile Organics 1.635 0.141 9
1,1-Dichloroethane Volatile Organics -- -- 0
1,1-Dichloroethene Volatile Organics -- -- 0
1,2,4-Trimethylbenzene Volatile Organics -0.568 0.586 9
1,2-Dichloroethane Volatile Organics 1.627 0.142 9
1,2-Dichloroethene, cis- Volatile Organics -- -- 0
1,2-Dichloroethene, trans- Volatile Organics -- -- 0
1,2-Dichloropropane Volatile Organics -- -- 0
1,2-Dichlorotetrafluoroethane Volatile Organics 1.835 0.104 9
1,3,5-Trimethylbenzene (Mesitylene) Volatile Organics -0.794 0.450 9
1,3-Butadiene Volatile Organics 2.095 0.069 9
1,3-Dichloropropene, cis- Volatile Organics -- -- 0
1,3-Dichloropropene, trans- Volatile Organics -- -- 0
Benzene Volatile Organics 1.499 0.172 9
Benzyl chloride Volatile Organics -- -- 0
Bromodichloromethane Volatile Organics -- -- 0
Bromoform (Tribromomethane) Volatile Organics -- -- 0
Bromomethane (Methyl Bromide) Volatile Organics 0.359 0.729 9
Carbon tetrachloride (Tetrachloromethane) Volatile Organics 1.900 0.094 9
Chlorobenzene Volatile Organics -- -- 0
Chloroethane Volatile Organics -0.437 0.692 4
Chloroform Volatile Organics 2.092 0.070 9
Chloromethane Volatile Organics -1.075 0.314 9
Dichlorodifluoromethane Volatile Organics 1.464 0.181 9
Dichloromethane (Methylene chloride) Volatile Organics 0.819 0.436 9
Ethylbenzene Volatile Organics 1.111 0.299 9
Ethylene dibromide (1,2-Dibromoethane) Volatile Organics -- -- 0
Hexachlorobutadiene (Hexachloro-1,3-butadiene) Volatile Organics -- -- 0
m,p-Xylene Volatile Organics 0.673 0.520 9
Methyl tert-butyl ether (MTBE) Volatile Organics -- -- 0
o-Xylene Volatile Organics 0.624 0.550 9
Styrene Volatile Organics 0.056 0.957 9
Tetrachloroethene (PCE) Volatile Organics 1.019 0.338 9



Table C1-5
Phase 1 Ambient Air Upwind/Downwind

Student's T -Test Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Analyte Group1 T-statistic p-Value
No. of Detected 

Sample Pairs

Toluene Volatile Organics 1.334 0.219 9
Trichloroethene (TCE) Volatile Organics 0.994 0.425 3
Trichlorofluoromethane (Fluorotrichloromethane) Volatile Organics -0.568 0.585 9
Vinyl chloride Volatile Organics -- -- 0
1,2,4-Trichlorobenzene Semivolatile Organics -- -- 0
1,2-Dichlorobenzene Semivolatile Organics -- -- 0
1,3-Dichlorobenzene Semivolatile Organics -- -- 0
1,4-Dichlorobenzene Semivolatile Organics -0.615 0.558 8
Aroclor 1016 PCB Aroclors -- -- 0
Aroclor 1221 PCB Aroclors -- -- 0
Aroclor 1232 PCB Aroclors -- -- 0
Aroclor 1242 PCB Aroclors -- -- 0
Aroclor 1248 PCB Aroclors -- -- 0
Aroclor 1254 PCB Aroclors -- -- 0
Aroclor 1260 PCB Aroclors -- -- 0
Aroclor 1262 PCB Aroclors -- -- 0
Aroclor 1268 PCB Aroclors -- -- 0
Notes:
1 = Units in micrograms per cubic meter (µg/m3)
-- = statistical test not conducted due to insufficient number of detected pairs
BTEX = benzene, toluene, ethylbenzene, and xylene
PCB = polychlorinated biphenyl



Table C1-6
Phase 1 Ambient Air Data Comparison to USEPA RSLs

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

 Chemicals (Chemicals with Detects) Percent Detects 95% UCL1 95% UCL Statistic Residential RSL Industrial RSL
1,2-Dichlorotetrafluoroethane (Freon 114) 100 0.0811 95% Modified-t UCL NA NA
1,3-Butadiene 100 0.0376 95% Modified-t UCL 0.081 0.41
1,4-Dichlorobenzene 96 0.0646 95% KM (t) UCL 0.22 1.1
Carbon tetrachloride (Tetrachloromethane) 100 0.493 95% Student's-t UCL 0.41 2
Dichlorodifluoromethane 100 1.507 95% Student's-t UCL 100 440
1,1,1-Trichloroethane 33 0.0797 95% KM (% Bootstrap) UCL 5,200 22,000
1,1,2-Trichlorotrifluoroethane (Freon 113) 100 0.472 95% Modified-t UCL 31,000 130,000
1,2,4-Trimethylbenzene 100 0.457 95% Chebyshev (Mean, Sd) UCL 7.3 31
1,2-Dichloroethane 100 0.0545 95% Modified-t UCL 0.094 0.47
1,2-Dichloroethene, cis- 8 0.0381 95% KM (t) UCL NA NA
1,3,5-Trimethylbenzene (Mesitylene) 100 0.105 95% Modified-t UCL NA NA
Bromomethane (Methyl Bromide) 100 0.0388 95% Modified-t UCL 5.2 22
Chloroethane 79 0.0527 95% KM (Chebyshev) UCL 10,000 44,000
Dichloromethane (Methylene chloride) 100 3.269 95% Approximate Gamma UCL 96 1,200
Ethylbenzene 100 0.413 95% Chebyshev (Mean, Sd) UCL 0.97 4.9
m,p-Xylene 100 0.782 95% Approximate Gamma UCL 100 440
o-Xylene 100 0.326 95% Modified-t UCL 100 440
Styrene 96 0.125 95% KM (Chebyshev) UCL 1,000 4,400
Benzene 100 0.304 95% Modified-t UCL 0.31 1.6
Chloroform 100 0.338 95% Chebyshev (Mean, Sd) UCL 0.11 0.53
Chloromethane 100 1.2 95% Modified-t UCL 94 390
Tetrachloroethene (PCE) 100 22.1 95% Chebyshev (Mean, Sd) UCL 9.4 47
Trichloroethene (TCE) 38 0.24 95% KM (BCA) UCL 0.43 3
Trichlorofluoromethane (Fluorotrichloromethane) 100 1.307 95% Modified-t UCL 730 31,000
Toluene 100 3.443 95% Chebyshev (Mean, Sd) UCL 5,200 22,000
Aroclor 1242 9 0.00579 95% KM (t) UCL 0.0043 0.021
Notes:
Bold = 95% UCL concentration exceeds the residential U.S. Environmental Protection Agency air RSL
1 = The 95% UCLs were calculated using ProUCL version 4.1.
All values expressed as micrograms per cubic meter (µg/m3)

NA = No U.S. Environmental Protection Agency air RSL available
RSL = Regional Screening Level

Residential RSL = U.S. Environmental Protection Agency RSL for Residential Air available at: http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm
Industrial RSL = U.S. Environmental Protection Agency RSL for Industrial Air available at: http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm
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Figure C1-1
Phase 1 Ambient Air Sampling Stations

Baseline Human Health Risk Assessment
Newtown Creek RI/FS
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Figure C1-2
NYSDEC Regional Background Sampling Stations

Baseline Human Health Risk Assessment
Newtown Creek RI/FS
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Figure C1-3
Air Quality Spatial Profiles - June 2012 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at RL for PCBs and MDL for VOCs.
Mile point 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
NYSDEC data source: http://www.dec.ny.gov/chemical/8538.html during May, June, July of 2006-2010/2011
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Figure C1-4
Air Quality Spatial Profiles - June 2012 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at RL for PCBs and MDL for VOCs.
Mile point 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
NYSDEC data source: http://www.dec.ny.gov/chemical/8538.html during May, June, July of 2006-2010/2011
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1,2,4-Trimethylbenzene
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Figure C1-5
Air Quality Spatial Profiles - June 2012 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at RL for PCBs and MDL for VOCs.
Mile point 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
NYSDEC data source: http://www.dec.ny.gov/chemical/8538.html during May, June, July of 2006-2010/2011

rn/HS - \\HOUL-HSAMAHA\D_Drive\Newtown_Creek\Analysis\Data_Analysis\Air_Sampling\Spatial\NC_air_spatials_NYSDEC_truncate_131002.pro Thu Jan 09 11:13:10 2014
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Figure C1-6
Air Quality Spatial Profiles - June 2012 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at RL for PCBs and MDL for VOCs.
Mile point 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
NYSDEC data source: http://www.dec.ny.gov/chemical/8538.html during May, June, July of 2006-2010/2011
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Figure C1-7
Air Quality Spatial Profiles - June 2012 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at RL for PCBs and MDL for VOCs.
Mile point 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
NYSDEC data source: http://www.dec.ny.gov/chemical/8538.html during May, June, July of 2006-2010/2011
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Newtown Creek Dutch Kills (0.89 mi) Whale Creek (0.83mi)
Maspeth Creek (2.42 mi) English Kills (2.82 mi) East Branch (2.82 mi) Background

Background Upwind On-water Downwind

Industrial Screening Level
Residential Screening Level
NYSDEC 95th Percentile



m,p-Xylene
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Figure C1-8
Air Quality Spatial Profiles - June 2012 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at RL for PCBs and MDL for VOCs.
Mile point 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
NYSDEC data source: http://www.dec.ny.gov/chemical/8538.html during May, June, July of 2006-2010/2011
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Bromomethane (Methyl Bromide)
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Figure C1-9
Air Quality Spatial Profiles - June 2012 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at RL for PCBs and MDL for VOCs.
Mile point 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
NYSDEC data source: http://www.dec.ny.gov/chemical/8538.html during May, June, July of 2006-2010/2011
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Chloroethane
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Figure C1-10
Air Quality Spatial Profiles - June 2012 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at RL for PCBs and MDL for VOCs.
Mile point 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
NYSDEC data source: http://www.dec.ny.gov/chemical/8538.html during May, June, July of 2006-2010/2011
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Chloromethane
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Figure C1-11
Air Quality Spatial Profiles - June 2012 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at RL for PCBs and MDL for VOCs.
Mile point 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
NYSDEC data source: http://www.dec.ny.gov/chemical/8538.html during May, June, July of 2006-2010/2011
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Dichloromethane (Methylene chloride)
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Figure C1-12
Air Quality Spatial Profiles - June 2012 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at RL for PCBs and MDL for VOCs.
Mile point 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
NYSDEC data source: http://www.dec.ny.gov/chemical/8538.html during May, June, July of 2006-2010/2011

rn/HS - \\HOUL-HSAMAHA\D_Drive\Newtown_Creek\Analysis\Data_Analysis\Air_Sampling\Spatial\NC_air_spatials_NYSDEC_truncate_131002.pro Thu Jan 09 11:13:11 2014
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Methyl tert-butyl ether (MTBE)
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Figure C1-13
Air Quality Spatial Profiles - June 2012 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at RL for PCBs and MDL for VOCs.
Mile point 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
NYSDEC data source: http://www.dec.ny.gov/chemical/8538.html during May, June, July of 2006-2010/2011

rn/HS - \\HOUL-HSAMAHA\D_Drive\Newtown_Creek\Analysis\Data_Analysis\Air_Sampling\Spatial\NC_air_spatials_NYSDEC_truncate_131002.pro Thu Jan 09 11:13:11 2014
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Tetrachloroethene (PCE)
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Figure C1-14
Air Quality Spatial Profiles - June 2012 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at RL for PCBs and MDL for VOCs.
Mile point 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
NYSDEC data source: http://www.dec.ny.gov/chemical/8538.html during May, June, July of 2006-2010/2011
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Figure C1-15
Air Quality Spatial Profiles - June 2012 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at RL for PCBs and MDL for VOCs.
Mile point 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
NYSDEC data source: http://www.dec.ny.gov/chemical/8538.html during May, June, July of 2006-2010/2011
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Figure C1-16
Air Quality Spatial Profiles - June 2012 

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at RL for PCBs and MDL for VOCs.
Mile point 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
NYSDEC data source: http://www.dec.ny.gov/chemical/8538.html during May, June, July of 2006-2010/2011
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Upwind/Downwind Transects

Baseline Human Health Risk Assessment
Newtown Creek RI/FS
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Figure C1-18
Water Column Spatial Profiles

Baseline Human Health Risk Assessment 
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at method detection limit.
River Mile 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
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Figure C1-19
Water Column Spatial Profiles

Baseline Human Health Risk Assessment 
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at method detection limit.
River Mile 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
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Figure C1-20
Water Column Spatial Profiles

Baseline Human Health Risk Assessment 
Newtown Creek RI/FS

Notes: Non-detects plotted with open symbols at method detection limit.
River Mile 0 = confluence of Newtown Creek and East River.

Vertical dashed lines represent mile points of the mouths of the indicated tributaries.
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1 BASELINE CONCENTRATIONS OF AIRBORNE CHEMICALS 

One of the objectives of the Newtown Creek air monitoring program is to evaluate the 
baseline concentrations of volatile organic compounds (VOCs) and polychlorinated 
biphenyls (PCBs) in the Study Area.  In addition to the proposed air testing at 29 sample 
locations in and around the Study Area (Table A6-1), available regional air quality data was 
researched and reviewed.  The following sections present summaries of existing data for 
VOCs and PCBs. 
 

1.1 Volatile Organic Compounds 

1.1.1 NYSDEC’s Ambient Air Monitoring Program 

The New York State Department of Environmental Conservation (NYSDEC) operates a 
statewide ambient air monitoring program for VOCs (NYSDEC 2012a).  Several NYSDEC 
VOC monitoring stations in Brooklyn, Queens, and New York Counties were identified for 
potential use to establish baseline concentrations in the Study Area.  These sampling stations 
are Public School 274 Kosciusko School (800 Bushwick Avenue, Brooklyn, New York 11221), 
College Point Post Office (120-07 15th Avenue, Queens, New York 11356), Public School 
219 Queens College (144-39 Gravett Road, Queens, New York 11367), Canal Street Post 
Office (350 Canal Street, New York, New York 10013), Public School 59 Beekman Hill 
International (228 East 57th Street, New York, New York 10022), and Queensboro 
Community College (56th Avenue and Springfield Boulevard, Oakland Gardens, New York 
11364).   
 
VOCs are collected in passivated air canister samplers coupled with an air flow calibrated 
sampling device that pumps ambient air into the canister over a specified duration of time.  
Samples are collected on a 1 in 6-day frequency and analyzed by a modified version of U.S. 
Environmental Protection Agency (USEPA) Method TO-15.  The sampling program, 
including analytical methodology, is described in more detail on the NYSDEC website 
(NYSDEC 2012b).   
 
VOC data collected from year 2000 through 2010, from the stations identified above, were 
retrieved from the USEPA’s Air Quality Systems database (USEPA 2012).  Only data after 
January 1, 2000, was included to reflect current sampling technology/methodology.  This 

http://www.dec.ny.gov/chemical/54358.html
http://epa.gov/ttn/airs/airsaqs/detaildata/
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database is where the NYSDEC Bureau of Air Quality Surveillance is required to report their 
data.  All data was provided in parts per billion (ppb) and converted to microgram per cubic 
meter (µg/m3; assuming 1 atmosphere and 25 degrees Celsius [°C]) using the following 
equation:  

 Concentration (µg/m3) = Concentration (ppb) multiplied by molecular weight of compound
24.5

 (1-1) 

 
Temporal statistics were plotted to determine which data would be appropriate to estimate 
regional background concentrations for comparison to Study Area data.  Several compounds 
had lower concentrations after Year 2005, so data from 2000 to 2005 was excluded from the 
“regional background” determination.  Seasonal trends did not appear to be significant or 
consistent between analytes; however, only data from May, June, and July were used to 
provide comparable data to the Newtown Creek air sampling month (June).  Data from all 
NYSDEC selected background stations were included to provide spatial variation. 
 
Summary statistics were done on the reduced dataset (described above) to determine data 
ranges, means, medians, and standard deviations.  Due to agency reporting constraints, 
statistics were calculated two different ways to provide a representative statistical range.  
Potentially low-biased statistics were calculated using zeros for non-detect compounds rather 
than the reporting limit (RL) or half of the RL.  This is pronounced in compounds with a 
high frequency of non-detects.  Potentially high-biased statistics were calculated using only 
non-zero or “detected” values.  The actual mean, median, and standard deviation would lie 
between these two values.  In situations where a compound was detected at every location, 
these statistics would be equal.  The reporting constraints involve the handling of non-
detects.  As part of the National Air Toxics Assessment (NATA) reporting guidelines (Eastern 
Research Group, Inc. 2009), reporting agencies report zero for non-detect compounds that 
have a non-detect (ND) qualifier on the laboratory report.  The NYSDEC database does not 
retain the lab qualifiers or lab reporting limits; therefore, the determination of a true non-
detect at a specific reporting limit is not possible.  Laboratory reports were not available to 
obtain this information.  Table A6-2 provides a summary of the NYSDEC air monitoring 
program data.  
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1.1.2 USEPA’s National-scale Air Toxics Assessment 

The USEPA released their fourth version of the NATA in March of 2011 (USEPA 2011a).  
NATA is a tool used to prioritize and identify geographic areas, pollutants, and emission 
sources to better understand health risks associated with breathing air pollution.  The USEPA 
uses NATA to work with communities to design local risk assessments, set priorities for 
improving air quality, and help expand further air toxics research and monitoring.  
 
Data from the fourth version of NATA is based off emissions data collected in 2005 and 
includes 178 air toxic compounds.  The NATA assessment process is summarized in USEPA 
National-scale Air Toxics Assessment 2005 Fact Sheet (USEPA 2011b) and are generally 
performed in the following four-step process: 

• Compiling a national air toxics emissions inventory (NEI) of outdoor and stationary 
and mobile sources 

• Estimating ambient concentrations of air toxics based off dispersion and 
photochemical models 

• Estimating population exposure based on a screening-level inhalation exposure model 
• Characterizing potential cancer and non-cancer public health risks  

 
A more detailed description of the methods for USEPA’s NATA program is reviewed in An 
Overview of Methods for EPA’s National-Scale Air Toxics Assessment (ICF International 
2011).  The NEI compiled by the USEPA includes a variety of data sources including the 
following: 

• State and local air toxics inventories 
• Existing databases related to USEPA air toxics regulatory programs 
• USEPA Toxics Release Inventory 
• Estimates developed by USEPA using mobile-source methodologies 
• Activity, fuel, and vehicle data from local, state, and federal agencies 
• Emissions estimates generated from emission factors and activity data 
• Revisions to source inventories made in response to various risk and technology 

review requests 
• Emissions estimates generated as part of USEPA’s analyses supporting the 

development of standards to control air toxics emissions 
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Using the NEI inventories, point source, non-point source, and mobile source, ambient 
concentrations are modeled.  While the emissions inventory used in NATA is primarily 
derived from the NEI background, ambient concentrations are derived from monitoring data, 
emissions data, and other methods.  The estimation of ambient concentrations of air toxics in 
the 2005 NATA used the following three air quality models: 

• Human Exposure Model—3 (HEM-3), AERMOD version 
• Assessment System for Population Exposure Nationwide (ASPEN) 
• Community Multi-scale Air Quality (CMAQ) model 

 
NATA is predominantly a tool used to estimate cancer and other health risks associated with 
air pollution.  The USEPA recommends that NATA results be used to guide monitoring 
programs and set priorities to investigate compounds and sources that produce the highest 
exposure risks in the country.  While the NATA results do provide insight into ambient air 
concentrations across broad geographic areas, they are not intended as baseline or screening 
levels with which to compare actual air sampling data.  Upon review of the NATA 
assessments, it was determined that it would be inappropriate to compare the modeled 
ambient VOC concentration data with our measured data on Newtown Creek.     
 

1.2 Polychlorinated Biphenyls 

PCBs are not monitored as part of the NYSDEC ambient air quality monitoring program; 
however, an existing data search resulted in several studies conducted by Rutgers University 
in the New Jersey area adjacent to New York City.   
 
The New Jersey Atmospheric Deposition Network (NJADN) is a collaborative research and 
monitoring effort between Rutgers University and the New Jersey Department of 
Environmental Protection.  NJADN results have established baseline levels of organic 
contaminants, including PCBs, in the gas, particle, and precipitation phase.  Ten New Jersey 
sites representing wetland, urban, suburban, coastal, and forested land use were studied at 
various times and frequencies between February 1998 and January 2003.  The two urban sites 
studied were Jersey City, which is within 10 miles of Newtown Creek, and Camden, which is 
over 100 miles away from Newtown Creek but very close to Philadelphia.  A subset of PCB 
congeners were measured and reported as total PCBs.  The mean concentrations of total 
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PCBs in Jersey City and Camden were 1 nanogram per cubic meter (ng/m3) and 3.3 ng/m3, 
respectively (Reinfelder et al. 2004). 
 
Rutgers University conducted a study in 1997 to 1999 to characterize the atmospheric 
dynamics and behavior of organic compounds, including PCBs in coastal, suburban, and 
urban sites in New Jersey.  One of the urban locations in this study, the Liberty Science 
Center, is within 10 miles of Newtown Creek.  A subset of PCB congeners were measured 
and reported as total PCBs.  The mean concentration of total PCBs at the Liberty Science 
Center was approximately 1 ng/m3 (Brunciak et al. 2001).   
 
Another study conducted by Rutgers University measured and modeled atmospheric PCB 
concentrations in two urban areas within 10 miles of Newtown Creek—Jersey City and 
Bayonne.  In this study, 93 PCB congeners were analyzed and reported as total PCBs.  
Samples were collected every 12 days from December 1999 through November 2000.  The 
mean concentrations of total PCBs in Jersey City ranged from 0.25 ng/m3 to 2.0 ng/m3.  The 
mean concentrations of total PCBs in Bayonne ranged from 0.24 ng/m3 to 3.2 ng/m3.  The 
variation in PCB concentrations were correlated with temperature, with warmer 
temperatures generally associated with higher concentrations (Totten et al. 2006).  
 
These data correlate well with the baseline study conducted for the Hudson River Sediment 
Remediation Project.  The mean baseline concentrations of total PCB Aroclors ranged from 
3.69 to 4.22 ng/m3 (Hunt and Lihzis 2009). 
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Table A5-1
Air Sampling Results

Phase 1 RI Data Summary Report – Submittal No. 1
Newtown Creek RI/FS Page 1 of 15

January 2013
130782-01.01

Task Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Tributary Newtown Creek Dutch Kills Dutch Kills East Branch East Branch English Kills English Kills

River Mile 0.02 0.42 0.45 0.19 0.24 0.19 0.22
Location ID NC087AR-20120618 DK012AR-20120618 DK013AR-20120618 EB012AR-20120618 EB013AR-20120618 EK025AR-20120618 EK024AR-20120618

Sample ID NC087AR-20120618 DK012AR-20120618 DK013AR-20120618 EB012AR-20120618 EB013AR-20120618 EK025AR-20120618 EK024AR-20120618
Location Description Downwind Upwind Downwind Downwind Upwind Upwind Downwind

Sample Date 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012
Sample Type N N N N N N N

Matrix AIR AIR AIR AIR AIR AIR AIR
NYSDEC Ambient Air 
Mean Concentration1

Volatile Organics (µg/m3)
1,1,1-Trichloroethane TO-15 0.10 0.055 J 0.044 J 0.044 J 0.109 U 0.109 U 0.109 U 0.109 U
1,1,2,2-Tetrachloroethane TO-15 0.13a 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U
1,1,2-Trichloroethane TO-15 0.028a 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U
1,1,2-Trichlorotrifluoroethane (Freon 113) TO-15 0.60 0.429 0.498 0.429 0.437 0.452 0.452 0.437
1,1-Dichloroethane TO-15 0.034a 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U
1,1-Dichloroethene TO-15 0.029a 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
1,2,4-Trichlorobenzene TO-15 0.076 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U
1,2,4-Trimethylbenzene TO-15 0.62 0.668 0.251 0.206 0.202 0.197 0.182 0.231
1,2-Dichlorobenzene TO-15 0.029 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
1,2-Dichloroethane TO-15 0.053 0.053 J 0.049 J 0.053 J 0.053 J 0.045 J 0.061 J 0.045 J
1,2-Dichloroethene, cis- TO-15 0.029a 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
1,2-Dichloroethene, trans- TO-15 -- 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
1,2-Dichloropropane TO-15 0.029a 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
1,2-Dichlorotetrafluoroethane (Freon 114) TO-15 0.072 0.084 J 0.084 J 0.077 J 0.077 J 0.084 J 0.077 J 0.077 J
1,3,5-Trimethylbenzene (mesitylene) TO-15 0.20 0.216 0.074 J 0.069 J 0.064 J 0.064 J 0.054 J 0.074 J
1,3-Butadiene TO-15 0.10 0.049 0.046 0.044 0.029 J 0.029 J 0.029 J 0.031 J
1,3-Dichlorobenzene TO-15 0.073a 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
1,3-Dichloropropene, cis- TO-15 0.027a 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
1,3-Dichloropropene, trans- TO-15 0.034a 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
1,4-Dichlorobenzene TO-15 0.81 0.072 J 0.06 J 0.066 J 0.066 J 0.066 J 0.06 J 0.072 J
Benzene TO-15 0.87 0.399 0.323 0.284 J 0.188 J 0.198 J 0.217 J 0.243 J
Benzyl chloride TO-15 0.12a 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U
Bromodichloromethane TO-15 0.057a 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U
Bromoform (tribromomethane) TO-15 -- 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U
Bromomethane (methyl bromide) TO-15 0.046 0.035 J 0.035 J 0.035 J 0.035 J 0.035 J 0.031 J 0.039 J
Carbon tetrachloride (tetrachloromethane) TO-15 0.58 0.484 0.478 0.465 0.478 0.497 0.472 0.491
Chlorobenzene TO-15 0.018 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
Chloroethane TO-15 0.045a 0.021 J 0.021 J 0.021 J 0.053 U 0.019 J 0.032 J 0.053 U
Chloroform TO-15 0.21 0.142 0.112 0.102 0.088 J 0.088 J 0.102 0.083 J
Chloromethane TO-15 1.2 2.58 0.818 J 0.888 J 1.33 1.9 0.778 J 3.32
Dichlorodifluoromethane TO-15 2.7 1.87 1.38 1.26 1.38 1.46 1.24 1.24
Dichloromethane (methylene chloride) TO-15 0.76 1.97 J 1.52 J 1.39 J 2.62 J 2.35 J 5.21 0.914 J

Analytical 
Method 
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January 2013
130782-01.01

Task Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Tributary Newtown Creek Dutch Kills Dutch Kills East Branch East Branch English Kills English Kills

River Mile 0.02 0.42 0.45 0.19 0.24 0.19 0.22
Location ID NC087AR-20120618 DK012AR-20120618 DK013AR-20120618 EB012AR-20120618 EB013AR-20120618 EK025AR-20120618 EK024AR-20120618

Sample ID NC087AR-20120618 DK012AR-20120618 DK013AR-20120618 EB012AR-20120618 EB013AR-20120618 EK025AR-20120618 EK024AR-20120618
Location Description Downwind Upwind Downwind Downwind Upwind Upwind Downwind

Sample Date 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012
Sample Type N N N N N N N

Matrix AIR AIR AIR AIR AIR AIR AIR
NYSDEC Ambient Air 
Mean Concentration1

Analytical 
Method 

Ethylbenzene TO-15 0.48 0.417 0.248 0.282 0.143 0.143 0.143 0.148
Ethylene dibromide (1,2-dibromoethane) TO-15 0.047a 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U
Hexachlorobutadiene (hexachloro-1,3-butadiene) TO-15 0.12a 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U
m,p-Xylene TO-15 1.4 1.39 0.808 1.01 0.452 0.469 0.395 0.478
Methyl tert-butyl ether (MTBE) TO-15 0.067 0.072 U 0.072 U 0.072 U 0.072 U 0.022 J 0.072 U 0.072 U
o-Xylene TO-15 0.52 0.608 0.321 0.36 0.187 0.222 0.187 0.213
Styrene TO-15 0.11 0.115 0.064 J 0.064 J 0.055 J 0.055 J 0.06 J 0.055 J
Tetrachloroethene (PCE) TO-15 1.3 0.285 0.42 0.264 0.217 0.21 0.719 0.224
Toluene TO-15 3.0 2.68 1.68 1.85 1.59 1.68 1 1.02
Trichloroethene (TCE) TO-15 0.10 0.043 J 0.048 J 0.043 J 0.107 U 0.107 U 0.048 J 0.059 J
Trichlorofluoromethane (fluorotrichloromethane) TO-15 1.4 2.11 1.19 1.13 1.12 1.15 1.16 1.16
Vinyl chloride TO-15 0.029a 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U
Total BTEX (U = 0) TO-15 -- 5.494 3.38 3.786 J 2.56 J 2.712 J 1.942 J 2.102 J
Total Xylene (U = 0) TO-15 -- 1.998 1.129 1.37 0.639 0.691 0.582 0.691
Total BTEX (U = 1/2) TO-15 -- 5.494 3.38 3.786 J 2.56 J 2.712 J 1.942 J 2.102 J
Total Xylene (U = 1/2) TO-15 -- 1.998 1.129 1.37 0.639 0.691 0.582 0.691

Aroclor 1016 TO-10A -- 0.0042 U 0.0042 U 0.0042 U 0.0042 UJ 0.0042 UJ -- R 0.0042 U
Aroclor 1221 TO-10A -- 0.0139 U 0.0139 U 0.0139 U 0.0139 UJ 0.0139 UJ -- R 0.0139 U
Aroclor 1232 TO-10A -- 0.0042 U 0.0042 U 0.0042 U 0.0042 UJ 0.0042 UJ -- R 0.0042 U
Aroclor 1242 TO-10A -- 0.0102 0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ -- R 0.0051
Aroclor 1248 TO-10A -- 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ -- R 0.0028 U
Aroclor 1254 TO-10A -- 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ -- R 0.0028 U
Aroclor 1260 TO-10A -- 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ -- R 0.0028 U
Aroclor 1262 TO-10A -- 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ -- R 0.0028 U

Semivolatile Organics – PCB Aroclors (µg/m3)
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January 2013
130782-01.01

Task Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Tributary Newtown Creek Dutch Kills Dutch Kills East Branch East Branch English Kills English Kills

River Mile 0.02 0.42 0.45 0.19 0.24 0.19 0.22
Location ID NC087AR-20120618 DK012AR-20120618 DK013AR-20120618 EB012AR-20120618 EB013AR-20120618 EK025AR-20120618 EK024AR-20120618

Sample ID NC087AR-20120618 DK012AR-20120618 DK013AR-20120618 EB012AR-20120618 EB013AR-20120618 EK025AR-20120618 EK024AR-20120618
Location Description Downwind Upwind Downwind Downwind Upwind Upwind Downwind

Sample Date 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012
Sample Type N N N N N N N

Matrix AIR AIR AIR AIR AIR AIR AIR
NYSDEC Ambient Air 
Mean Concentration1

Analytical 
Method 

Aroclor 1268 TO-10A -- 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ -- R 0.0028 U
Total PCB Aroclors (U = 0) TO-10A -- 0.0102 0.0139 U 0.0139 U 0.0139 UJ 0.0139 UJ -- 0.0051
Total PCB Aroclors (U = 1/2) TO-10A -- 0.0284 0.0139 U 0.0139 U 0.0139 UJ 0.0139 UJ -- 0.02325

Notes:
1 = New York State Department of Environmental Conservation (NYSDEC) volatile organic compund 
(VOC) data  (historical data 2006 to 2010) were retrieved from U.S. Environmental Protection 
Agency's Air Quality Systems database at: http://epa.gov/ttn/airs/airsaqs/detaildata/.  For 
consistency, all NYSDEC means are reported to two significant figures.

BTEX = benzene, toluene, ethylbenzene, and xylene

ID = identification

-- = data not available

a = Where the number of non-zero values was less than 50 percent of total measurements, the mean 
of non-zero values was used (see Background Data in Appendix A6).    

PCB = polychlorinated biphenyl

RI = Remedial Investigation

NYSDEC = New York State Department of Environmental Conservation

U = compound analyzed but not detected above detection limit

N = normal environmental sample
J = estimated value

R = rejected

UJ = compound analyzed but not detected above estimated detection limit

Bold = Detected result

µg/m3 = microgram per cubic meter

FD = field duplicate
FS = Feasibility Study
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January 2013
130782-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
NYSDEC Ambient Air 
Mean Concentration1

Volatile Organics (µg/m3)
1,1,1-Trichloroethane TO-15 0.10
1,1,2,2-Tetrachloroethane TO-15 0.13a

1,1,2-Trichloroethane TO-15 0.028a

1,1,2-Trichlorotrifluoroethane (Freon 113) TO-15 0.60
1,1-Dichloroethane TO-15 0.034a

1,1-Dichloroethene TO-15 0.029a

1,2,4-Trichlorobenzene TO-15 0.076
1,2,4-Trimethylbenzene TO-15 0.62
1,2-Dichlorobenzene TO-15 0.029
1,2-Dichloroethane TO-15 0.053
1,2-Dichloroethene, cis- TO-15 0.029a

1,2-Dichloroethene, trans- TO-15 --
1,2-Dichloropropane TO-15 0.029a

1,2-Dichlorotetrafluoroethane (Freon 114) TO-15 0.072
1,3,5-Trimethylbenzene (mesitylene) TO-15 0.20
1,3-Butadiene TO-15 0.10
1,3-Dichlorobenzene TO-15 0.073a

1,3-Dichloropropene, cis- TO-15 0.027a

1,3-Dichloropropene, trans- TO-15 0.034a

1,4-Dichlorobenzene TO-15 0.81
Benzene TO-15 0.87
Benzyl chloride TO-15 0.12a

Bromodichloromethane TO-15 0.057a

Bromoform (tribromomethane) TO-15 --
Bromomethane (methyl bromide) TO-15 0.046
Carbon tetrachloride (tetrachloromethane) TO-15 0.58
Chlorobenzene TO-15 0.018
Chloroethane TO-15 0.045a

Chloroform TO-15 0.21
Chloromethane TO-15 1.2
Dichlorodifluoromethane TO-15 2.7
Dichloromethane (methylene chloride) TO-15 0.76

Analytical 
Method 

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
English Kills English Kills English Kills English Kills Maspeth Creek Maspeth Creek Newtown Creek

0.78 0.8 0.8 0.89 0.1 0.19 0.12
EK028AR-20120618 EK027AR-20120618 EK027AR-20120618 EK026AR-20120618 MC010AR-20120618 MC009AR-20120618 NC003AR-20120618
EK028AR-20120618 EK027AR-20120618 EK1027AR-20120618 EK026AR-20120618 MC010AR-20120618 MC009AR-20120618 NC003AR-20120618

Downwind On-water On-water Upwind Downwind Upwind On-water
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N FD N N N N
AIR AIR AIR AIR AIR AIR AIR

0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U
0.137 U 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U
0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U
0.437 0.437 0.437 0.429 0.422 0.429 0.429

0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U
0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
0.371 U 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U
0.983 0.167 0.167 0.236 0.157 0.182 0.6
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.061 J 0.053 J 0.057 J 0.073 J 0.049 J 0.053 J 0.045 J
0.079 U 0.079 U 0.079 U 0.079 U 0.032 J 0.079 U 0.079 U
0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
0.077 J 0.077 J 0.077 J 0.084 J 0.077 J 0.077 J 0.077 J

0.27 0.054 J 0.054 J 0.074 J 0.049 J 0.054 J 0.162
0.029 J 0.031 J 0.029 J 0.04 J 0.027 J 0.058 0.022 J
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
0.084 J 0.06 J 0.06 J 0.072 J 0.054 J 0.066 J 0.06 J
0.249 J 0.204 J 0.208 J 0.24 J 0.176 J 0.281 J 0.179 J
1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U

0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U
0.207 U 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U
0.035 J 0.039 J 0.047 J 0.035 J 0.031 J 0.035 J 0.058 J
0.472 0.497 0.497 0.478 0.472 0.465 0.497

0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
0.021 J 0.029 J 0.034 J 0.024 J 0.053 U 0.021 J 0.158
0.132 0.088 J 0.083 J 0.566 0.083 J 0.112 0.098

0.537 J 0.748 J 0.789 J 0.535 J 0.597 J 0.638 J 0.553 J
1.16 1.6 1.54 1.35 1.16 1.21 1.29
7.12 6.18 2.53 J 1.87 J 2.62 J 2.79 J 1.22 J
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January 2013
130782-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
NYSDEC Ambient Air 
Mean Concentration1

  

Analytical 
Method 

Ethylbenzene TO-15 0.48
Ethylene dibromide (1,2-dibromoethane) TO-15 0.047a

Hexachlorobutadiene (hexachloro-1,3-butadiene) TO-15 0.12a

m,p-Xylene TO-15 1.4
Methyl tert-butyl ether (MTBE) TO-15 0.067
o-Xylene TO-15 0.52
Styrene TO-15 0.11
Tetrachloroethene (PCE) TO-15 1.3
Toluene TO-15 3.0
Trichloroethene (TCE) TO-15 0.10
Trichlorofluoromethane (fluorotrichloromethane) TO-15 1.4
Vinyl chloride TO-15 0.029a

Total BTEX (U = 0) TO-15 --
Total Xylene (U = 0) TO-15 --
Total BTEX (U = 1/2) TO-15 --
Total Xylene (U = 1/2) TO-15 --

Aroclor 1016 TO-10A --
Aroclor 1221 TO-10A --
Aroclor 1232 TO-10A --
Aroclor 1242 TO-10A --
Aroclor 1248 TO-10A --
Aroclor 1254 TO-10A --
Aroclor 1260 TO-10A --
Aroclor 1262 TO-10A --

Semivolatile Organics – PCB Aroclors (µg/m3)

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
English Kills English Kills English Kills English Kills Maspeth Creek Maspeth Creek Newtown Creek

0.78 0.8 0.8 0.89 0.1 0.19 0.12
EK028AR-20120618 EK027AR-20120618 EK027AR-20120618 EK026AR-20120618 MC010AR-20120618 MC009AR-20120618 NC003AR-20120618
EK028AR-20120618 EK027AR-20120618 EK1027AR-20120618 EK026AR-20120618 MC010AR-20120618 MC009AR-20120618 NC003AR-20120618

Downwind On-water On-water Upwind Downwind Upwind On-water
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N FD N N N N
AIR AIR AIR AIR AIR AIR AIR

0.248 0.117 0.122 0.148 0.169 0.213 0.113
0.154 U 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U
0.533 U 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U
0.851 0.365 0.378 0.478 0.521 0.604 0.386

0.072 U 0.072 U 0.072 U 0.072 U 0.072 U 0.072 U 0.072 U
0.404 0.165 0.161 0.2 0.23 0.274 0.2
0.251 0.085 U 0.085 U 0.068 J 0.051 J 0.064 J 0.094
0.156 0.176 0.176 0.332 0.19 0.217 0.197
2.36 0.923 1.01 1.71 0.912 1.11 0.942

0.107 U 0.107 U 0.107 U 0.107 U 0.043 J 0.107 U 0.107 U
1.12 1.14 1.14 1.15 1.1 1.11 1.11

0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U
4.112 J 1.774 J 1.879 J 2.776 J 2.008 J 2.482 J 1.82 J
1.255 0.53 0.539 0.678 0.751 0.878 0.586

4.112 J 1.774 J 1.879 J 2.776 J 2.008 J 2.482 J 1.82 J
1.255 0.53 0.539 0.678 0.751 0.878 0.586

0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 U 0.0042 U 0.0042 U 0.0042 UJ
0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 U 0.0139 U 0.0139 U 0.0139 UJ
0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 U 0.0042 U 0.0042 U 0.0042 UJ
0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ
0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ
0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ
0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ
0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ
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January 2013
130782-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
NYSDEC Ambient Air 
Mean Concentration1

  

Analytical 
Method 

Aroclor 1268 TO-10A --
Total PCB Aroclors (U = 0) TO-10A --
Total PCB Aroclors (U = 1/2) TO-10A --

Notes:
1 = New York State Department of Environmental Conservation (NYSDEC) volatile organic compund 
(VOC) data  (historical data 2006 to 2010) were retrieved from U.S. Environmental Protection 
Agency's Air Quality Systems database at: http://epa.gov/ttn/airs/airsaqs/detaildata/.  For 
consistency, all NYSDEC means are reported to two significant figures.

BTEX = benzene, toluene, ethylbenzene, and xylene

ID = identification

-- = data not available

a = Where the number of non-zero values was less than 50 percent of total measurements, the mean 
of non-zero values was used (see Background Data in Appendix A6).    

PCB = polychlorinated biphenyl

RI = Remedial Investigation

NYSDEC = New York State Department of Environmental Conservation

U = compound analyzed but not detected above detection limit

N = normal environmental sample
J = estimated value

R = rejected

UJ = compound analyzed but not detected above estimated detection limit

Bold = Detected result

µg/m3 = microgram per cubic meter

FD = field duplicate
FS = Feasibility Study

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
English Kills English Kills English Kills English Kills Maspeth Creek Maspeth Creek Newtown Creek

0.78 0.8 0.8 0.89 0.1 0.19 0.12
EK028AR-20120618 EK027AR-20120618 EK027AR-20120618 EK026AR-20120618 MC010AR-20120618 MC009AR-20120618 NC003AR-20120618
EK028AR-20120618 EK027AR-20120618 EK1027AR-20120618 EK026AR-20120618 MC010AR-20120618 MC009AR-20120618 NC003AR-20120618

Downwind On-water On-water Upwind Downwind Upwind On-water
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N FD N N N N
AIR AIR AIR AIR AIR AIR AIR

0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U 0.0028 U 0.0028 U 0.0028 UJ
0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 U 0.0139 U 0.0139 U 0.0139 UJ
0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 U 0.0139 U 0.0139 U 0.0139 UJ



Table A5-1
Air Sampling Results

Phase 1 RI Data Summary Report – Submittal No. 1
Newtown Creek RI/FS Page 7 of 15

January 2013
130782-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
NYSDEC Ambient Air 
Mean Concentration1

Volatile Organics (µg/m3)
1,1,1-Trichloroethane TO-15 0.10
1,1,2,2-Tetrachloroethane TO-15 0.13a

1,1,2-Trichloroethane TO-15 0.028a

1,1,2-Trichlorotrifluoroethane (Freon 113) TO-15 0.60
1,1-Dichloroethane TO-15 0.034a

1,1-Dichloroethene TO-15 0.029a

1,2,4-Trichlorobenzene TO-15 0.076
1,2,4-Trimethylbenzene TO-15 0.62
1,2-Dichlorobenzene TO-15 0.029
1,2-Dichloroethane TO-15 0.053
1,2-Dichloroethene, cis- TO-15 0.029a

1,2-Dichloroethene, trans- TO-15 --
1,2-Dichloropropane TO-15 0.029a

1,2-Dichlorotetrafluoroethane (Freon 114) TO-15 0.072
1,3,5-Trimethylbenzene (mesitylene) TO-15 0.20
1,3-Butadiene TO-15 0.10
1,3-Dichlorobenzene TO-15 0.073a

1,3-Dichloropropene, cis- TO-15 0.027a

1,3-Dichloropropene, trans- TO-15 0.034a

1,4-Dichlorobenzene TO-15 0.81
Benzene TO-15 0.87
Benzyl chloride TO-15 0.12a

Bromodichloromethane TO-15 0.057a

Bromoform (tribromomethane) TO-15 --
Bromomethane (methyl bromide) TO-15 0.046
Carbon tetrachloride (tetrachloromethane) TO-15 0.58
Chlorobenzene TO-15 0.018
Chloroethane TO-15 0.045a

Chloroform TO-15 0.21
Chloromethane TO-15 1.2
Dichlorodifluoromethane TO-15 2.7
Dichloromethane (methylene chloride) TO-15 0.76

Analytical 
Method 

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek

0.4 0.4 0.4 0.42 0.91 1.7 1.74
NC084AR-20120618 NC085AR-20120618 NC085AR-20120618 NC083AR-20120618 NC086AR-20120618 NC088AR-20120618 NC090AR-20120618
NC084AR-20120618 NC085AR-20120618 NC1085AR-20120618 NC083AR-20120618 NC086AR-20120618 NC088AR-20120618 NC090AR-20120618

On-water Downwind Downwind Upwind Upwind Upwind Downwind
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N FD N N N N
AIR AIR AIR AIR AIR AIR AIR

0.109 U 0.109 U 0.109 U 0.109 U 0.044 J 0.136 0.104 J
0.137 U 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U
0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U
0.444 0.422 0.49 0.429 0.429 0.552 0.437

0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U
0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
0.371 U 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U
0.236 0.206 0.211 0.251 0.123 0.231 0.187
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.045 J 0.049 J 0.053 J 0.049 J 0.065 J 0.045 J 0.049 J
0.079 U 0.079 U 0.079 U 0.079 U 0.079 0.079 U 0.079 U
0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
0.084 J 0.077 J 0.077 J 0.077 J 0.077 J 0.084 J 0.077 J
0.074 J 0.074 J 0.064 J 0.079 J 0.084 J 0.074 J 0.059 J
0.035 J 0.029 J 0.031 J 0.046 0.044 0.033 J 0.031 J
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
0.054 J 0.054 J 0.048 J 0.054 J 0.12 U 0.054 J 0.066 J
0.23 J 0.249 J 0.243 J 0.275 J 0.843 0.236 J 0.22 J
1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U

0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U
0.207 U 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U
0.035 J 0.035 J 0.035 J 0.035 J 0.035 J 0.035 J 0.035 J
0.497 0.472 0.497 0.497 0.503 0.503 0.478

0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
0.026 J 0.032 J 0.029 J 0.024 J 0.053 U 0.021 J 0.053 U
0.102 0.102 0.102 0.107 0.625 0.093 J 0.083 J

0.634 J 0.774 J 0.535 J 0.665 J 0.766 J 0.884 J 0.696 J
1.76 1.46 1.53 1.67 1.46 1.58 1.21

1.37 J 1.48 J 2.18 J 2.44 J 3.96 3.47 J 2.22 J
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January 2013
130782-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
NYSDEC Ambient Air 
Mean Concentration1

  

Analytical 
Method 

Ethylbenzene TO-15 0.48
Ethylene dibromide (1,2-dibromoethane) TO-15 0.047a

Hexachlorobutadiene (hexachloro-1,3-butadiene) TO-15 0.12a

m,p-Xylene TO-15 1.4
Methyl tert-butyl ether (MTBE) TO-15 0.067
o-Xylene TO-15 0.52
Styrene TO-15 0.11
Tetrachloroethene (PCE) TO-15 1.3
Toluene TO-15 3.0
Trichloroethene (TCE) TO-15 0.10
Trichlorofluoromethane (fluorotrichloromethane) TO-15 1.4
Vinyl chloride TO-15 0.029a

Total BTEX (U = 0) TO-15 --
Total Xylene (U = 0) TO-15 --
Total BTEX (U = 1/2) TO-15 --
Total Xylene (U = 1/2) TO-15 --

Aroclor 1016 TO-10A --
Aroclor 1221 TO-10A --
Aroclor 1232 TO-10A --
Aroclor 1242 TO-10A --
Aroclor 1248 TO-10A --
Aroclor 1254 TO-10A --
Aroclor 1260 TO-10A --
Aroclor 1262 TO-10A --

Semivolatile Organics – PCB Aroclors (µg/m3)

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek

0.4 0.4 0.4 0.42 0.91 1.7 1.74
NC084AR-20120618 NC085AR-20120618 NC085AR-20120618 NC083AR-20120618 NC086AR-20120618 NC088AR-20120618 NC090AR-20120618
NC084AR-20120618 NC085AR-20120618 NC1085AR-20120618 NC083AR-20120618 NC086AR-20120618 NC088AR-20120618 NC090AR-20120618

On-water Downwind Downwind Upwind Upwind Upwind Downwind
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N FD N N N N
AIR AIR AIR AIR AIR AIR AIR

0.226 0.217 0.204 0.191 1.21 0.169 0.152
0.154 U 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U
0.533 U 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U
0.751 0.712 0.691 0.638 1.82 0.547 0.478

0.072 U 0.072 U 0.072 U 0.072 U 0.072 U 0.072 U 0.072 U
0.287 0.265 0.239 0.256 0.66 0.239 0.217
0.06 J 0.047 J 0.043 J 0.06 J 0.051 J 0.115 0.094
0.251 0.224 0.414 0.292 106 0.19 0.203
2.46 2.12 2.12 2.31 9.84 1.28 1.06

0.107 U 0.107 U 0.107 U 0.107 U 1.64 0.107 U 0.107 U
1.18 1.13 1.18 1.15 1.19 1.45 1.26

0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U
3.954 J 3.563 J 3.497 J 3.67 J 14.373 2.471 J 2.127 J
1.038 0.977 0.93 0.894 2.48 0.786 0.695

3.954 J 3.563 J 3.497 J 3.67 J 14.373 2.471 J 2.127 J
1.038 0.977 0.93 0.894 2.48 0.786 0.695

0.0042 U 0.0042 U 0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 U
0.0139 U 0.0139 U 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 U
0.0042 U 0.0042 U 0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 U
0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U
0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U
0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U
0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U
0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U
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Air Sampling Results
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January 2013
130782-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
NYSDEC Ambient Air 
Mean Concentration1

  

Analytical 
Method 

Aroclor 1268 TO-10A --
Total PCB Aroclors (U = 0) TO-10A --
Total PCB Aroclors (U = 1/2) TO-10A --

Notes:
1 = New York State Department of Environmental Conservation (NYSDEC) volatile organic compund 
(VOC) data  (historical data 2006 to 2010) were retrieved from U.S. Environmental Protection 
Agency's Air Quality Systems database at: http://epa.gov/ttn/airs/airsaqs/detaildata/.  For 
consistency, all NYSDEC means are reported to two significant figures.

BTEX = benzene, toluene, ethylbenzene, and xylene

ID = identification

-- = data not available

a = Where the number of non-zero values was less than 50 percent of total measurements, the mean 
of non-zero values was used (see Background Data in Appendix A6).    

PCB = polychlorinated biphenyl

RI = Remedial Investigation

NYSDEC = New York State Department of Environmental Conservation

U = compound analyzed but not detected above detection limit

N = normal environmental sample
J = estimated value

R = rejected

UJ = compound analyzed but not detected above estimated detection limit

Bold = Detected result

µg/m3 = microgram per cubic meter

FD = field duplicate
FS = Feasibility Study

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek

0.4 0.4 0.4 0.42 0.91 1.7 1.74
NC084AR-20120618 NC085AR-20120618 NC085AR-20120618 NC083AR-20120618 NC086AR-20120618 NC088AR-20120618 NC090AR-20120618
NC084AR-20120618 NC085AR-20120618 NC1085AR-20120618 NC083AR-20120618 NC086AR-20120618 NC088AR-20120618 NC090AR-20120618

On-water Downwind Downwind Upwind Upwind Upwind Downwind
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N FD N N N N
AIR AIR AIR AIR AIR AIR AIR

0.0028 U 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 U
0.0139 U 0.0139 U 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 U
0.0139 U 0.0139 U 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.0139 U
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Air Sampling Results
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January 2013
130782-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
NYSDEC Ambient Air 
Mean Concentration1

Volatile Organics (µg/m3)
1,1,1-Trichloroethane TO-15 0.10
1,1,2,2-Tetrachloroethane TO-15 0.13a

1,1,2-Trichloroethane TO-15 0.028a

1,1,2-Trichlorotrifluoroethane (Freon 113) TO-15 0.60
1,1-Dichloroethane TO-15 0.034a

1,1-Dichloroethene TO-15 0.029a

1,2,4-Trichlorobenzene TO-15 0.076
1,2,4-Trimethylbenzene TO-15 0.62
1,2-Dichlorobenzene TO-15 0.029
1,2-Dichloroethane TO-15 0.053
1,2-Dichloroethene, cis- TO-15 0.029a

1,2-Dichloroethene, trans- TO-15 --
1,2-Dichloropropane TO-15 0.029a

1,2-Dichlorotetrafluoroethane (Freon 114) TO-15 0.072
1,3,5-Trimethylbenzene (mesitylene) TO-15 0.20
1,3-Butadiene TO-15 0.10
1,3-Dichlorobenzene TO-15 0.073a

1,3-Dichloropropene, cis- TO-15 0.027a

1,3-Dichloropropene, trans- TO-15 0.034a

1,4-Dichlorobenzene TO-15 0.81
Benzene TO-15 0.87
Benzyl chloride TO-15 0.12a

Bromodichloromethane TO-15 0.057a

Bromoform (tribromomethane) TO-15 --
Bromomethane (methyl bromide) TO-15 0.046
Carbon tetrachloride (tetrachloromethane) TO-15 0.58
Chlorobenzene TO-15 0.018
Chloroethane TO-15 0.045a

Chloroform TO-15 0.21
Chloromethane TO-15 1.2
Dichlorodifluoromethane TO-15 2.7
Dichloromethane (methylene chloride) TO-15 0.76

Analytical 
Method 

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek

1.78 2.08 2.11 2.43 2.72
NC089AR-20120618 NC092AR-20120618 NC091AR-20120618 NC093AR-20120618 NC094AR-20120618 BLK2525LOT1AR-2012
NC089AR-20120618 NC092AR-20120618 NC091AR-20120618 NC093AR-20120618 NC094AR-20120618 BLOCK 2525 LOT1AR-20120618

On-water Downwind Upwind On-water On-water Background
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N N N N N
AIR AIR AIR AIR AIR AIR

0.131 0.109 U 0.044 J 0.109 U 0.109 U 0.038 J
0.137 U 0.137 U 0.137 U 0.137 U 0.137 U 0.137 U
0.109 U 0.109 U 0.109 U 0.109 U 0.109 U 0.109 U

0.46 0.414 0.46 0.422 0.667 0.429
0.081 U 0.081 U 0.081 U 0.081 U 0.081 U 0.081 U
0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
0.371 U 0.371 U 0.371 U 0.371 U 0.371 U 0.371 U

0.61 0.152 0.349 0.206 0.197 0.339
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.049 J 0.045 J 0.057 J 0.045 J 0.053 J 0.045 J
0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
0.079 U 0.079 U 0.079 U 0.079 U 0.079 U 0.079 U
0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
0.084 J 0.077 J 0.084 J 0.077 J 0.091 J 0.084 J
0.123 0.049 J 0.108 0.059 J 0.054 J 0.108

0.033 J 0.024 J 0.046 0.024 J 0.027 J 0.091
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U
0.06 J 0.06 J 0.066 J 0.054 J 0.06 J 0.06 J

0.233 J 0.176 J 0.22 J 0.169 J 0.195 J 0.476
1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U

0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U
0.207 U 0.207 U 0.207 U 0.207 U 0.207 U 0.207 U
0.039 J 0.035 J 0.039 J 0.039 J 0.039 J 0.035 J
0.497 0.465 0.522 0.491 0.51 0.516

0.092 U 0.092 U 0.092 U 0.092 U 0.092 U 0.092 U
0.021 J 0.024 J 0.024 J 0.026 J 0.026 J 0.021 J
0.884 0.083 J 0.146 0.073 J 0.083 J 0.098

0.867 J 0.733 J 0.97 J 0.865 J 0.803 J 0.917 J
1.67 1.15 1.68 1.46 1.62 1.64
4.52 1.05 J 3.68 2.37 J 0.969 J 1.5 J



Table A5-1
Air Sampling Results
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January 2013
130782-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
NYSDEC Ambient Air 
Mean Concentration1

  

Analytical 
Method 

Ethylbenzene TO-15 0.48
Ethylene dibromide (1,2-dibromoethane) TO-15 0.047a

Hexachlorobutadiene (hexachloro-1,3-butadiene) TO-15 0.12a

m,p-Xylene TO-15 1.4
Methyl tert-butyl ether (MTBE) TO-15 0.067
o-Xylene TO-15 0.52
Styrene TO-15 0.11
Tetrachloroethene (PCE) TO-15 1.3
Toluene TO-15 3.0
Trichloroethene (TCE) TO-15 0.10
Trichlorofluoromethane (fluorotrichloromethane) TO-15 1.4
Vinyl chloride TO-15 0.029a

Total BTEX (U = 0) TO-15 --
Total Xylene (U = 0) TO-15 --
Total BTEX (U = 1/2) TO-15 --
Total Xylene (U = 1/2) TO-15 --

Aroclor 1016 TO-10A --
Aroclor 1221 TO-10A --
Aroclor 1232 TO-10A --
Aroclor 1242 TO-10A --
Aroclor 1248 TO-10A --
Aroclor 1254 TO-10A --
Aroclor 1260 TO-10A --
Aroclor 1262 TO-10A --

Semivolatile Organics – PCB Aroclors (µg/m3)

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek

1.78 2.08 2.11 2.43 2.72
NC089AR-20120618 NC092AR-20120618 NC091AR-20120618 NC093AR-20120618 NC094AR-20120618 BLK2525LOT1AR-2012
NC089AR-20120618 NC092AR-20120618 NC091AR-20120618 NC093AR-20120618 NC094AR-20120618 BLOCK 2525 LOT1AR-20120618

On-water Downwind Upwind On-water On-water Background
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N N N N N
AIR AIR AIR AIR AIR AIR

0.161 0.156 0.382 0.152 0.117 0.321
0.154 U 0.154 U 0.154 U 0.154 U 0.154 U 0.154 U
0.533 U 0.533 U 0.533 U 0.533 U 0.533 U 0.533 U
0.621 0.5 1.21 0.473 0.391 1.17

0.072 U 0.072 U 0.072 U 0.072 U 0.072 U 0.072 U
0.334 0.217 0.46 0.23 0.2 0.486
0.196 0.047 J 0.174 0.047 J 0.043 J 0.081 J
0.224 0.224 1.21 0.149 0.637 0.19
1.23 1.08 4.11 0.852 0.893 4.82

0.097 J 0.107 U 0.048 J 0.107 U 0.107 U 0.107 U
1.36 1.33 1.47 1.15 1.33 1.14

0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U
2.579 J 2.129 J 6.382 J 1.876 J 1.796 J 7.273
0.955 0.717 1.67 0.703 0.591 1.656

2.579 J 2.129 J 6.382 J 1.876 J 1.796 J 7.273
0.955 0.717 1.67 0.703 0.591 1.656

0.0042 UJ 0.0042 U 0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 UJ
0.0139 UJ 0.0139 U 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.014 UJ
0.0042 UJ 0.0042 U 0.0042 UJ 0.0042 UJ 0.0042 UJ 0.0042 UJ
0.0028 UJ 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ
0.0028 UJ 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ
0.0028 UJ 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ
0.0028 UJ 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ
0.0028 UJ 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ
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January 2013
130782-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
NYSDEC Ambient Air 
Mean Concentration1

  

Analytical 
Method 

Aroclor 1268 TO-10A --
Total PCB Aroclors (U = 0) TO-10A --
Total PCB Aroclors (U = 1/2) TO-10A --

Notes:
1 = New York State Department of Environmental Conservation (NYSDEC) volatile organic compund 
(VOC) data  (historical data 2006 to 2010) were retrieved from U.S. Environmental Protection 
Agency's Air Quality Systems database at: http://epa.gov/ttn/airs/airsaqs/detaildata/.  For 
consistency, all NYSDEC means are reported to two significant figures.

BTEX = benzene, toluene, ethylbenzene, and xylene

ID = identification

-- = data not available

a = Where the number of non-zero values was less than 50 percent of total measurements, the mean 
of non-zero values was used (see Background Data in Appendix A6).    

PCB = polychlorinated biphenyl

RI = Remedial Investigation

NYSDEC = New York State Department of Environmental Conservation

U = compound analyzed but not detected above detection limit

N = normal environmental sample
J = estimated value

R = rejected

UJ = compound analyzed but not detected above estimated detection limit

Bold = Detected result

µg/m3 = microgram per cubic meter

FD = field duplicate
FS = Feasibility Study

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012
Newtown Creek Newtown Creek Newtown Creek Newtown Creek Newtown Creek

1.78 2.08 2.11 2.43 2.72
NC089AR-20120618 NC092AR-20120618 NC091AR-20120618 NC093AR-20120618 NC094AR-20120618 BLK2525LOT1AR-2012
NC089AR-20120618 NC092AR-20120618 NC091AR-20120618 NC093AR-20120618 NC094AR-20120618 BLOCK 2525 LOT1AR-20120618

On-water Downwind Upwind On-water On-water Background
6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N N N N N
AIR AIR AIR AIR AIR AIR

0.0028 UJ 0.0028 U 0.0028 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ
0.0139 UJ 0.0139 U 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.014 UJ
0.0139 UJ 0.0139 U 0.0139 UJ 0.0139 UJ 0.0139 UJ 0.014 UJ
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Air Sampling Results
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January 2013
130782-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
NYSDEC Ambient Air 
Mean Concentration1

Volatile Organics (µg/m3)
1,1,1-Trichloroethane TO-15 0.10
1,1,2,2-Tetrachloroethane TO-15 0.13a

1,1,2-Trichloroethane TO-15 0.028a

1,1,2-Trichlorotrifluoroethane (Freon 113) TO-15 0.60
1,1-Dichloroethane TO-15 0.034a

1,1-Dichloroethene TO-15 0.029a

1,2,4-Trichlorobenzene TO-15 0.076
1,2,4-Trimethylbenzene TO-15 0.62
1,2-Dichlorobenzene TO-15 0.029
1,2-Dichloroethane TO-15 0.053
1,2-Dichloroethene, cis- TO-15 0.029a

1,2-Dichloroethene, trans- TO-15 --
1,2-Dichloropropane TO-15 0.029a

1,2-Dichlorotetrafluoroethane (Freon 114) TO-15 0.072
1,3,5-Trimethylbenzene (mesitylene) TO-15 0.20
1,3-Butadiene TO-15 0.10
1,3-Dichlorobenzene TO-15 0.073a

1,3-Dichloropropene, cis- TO-15 0.027a

1,3-Dichloropropene, trans- TO-15 0.034a

1,4-Dichlorobenzene TO-15 0.81
Benzene TO-15 0.87
Benzyl chloride TO-15 0.12a

Bromodichloromethane TO-15 0.057a

Bromoform (tribromomethane) TO-15 --
Bromomethane (methyl bromide) TO-15 0.046
Carbon tetrachloride (tetrachloromethane) TO-15 0.58
Chlorobenzene TO-15 0.018
Chloroethane TO-15 0.045a

Chloroform TO-15 0.21
Chloromethane TO-15 1.2
Dichlorodifluoromethane TO-15 2.7
Dichloromethane (methylene chloride) TO-15 0.76

Analytical 
Method 

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012

BLK2660LOT50AR-2012 BLK2979LOT24AR-2012 BLK303LOT25AR-2012 BLK69LOT14 AR-2012
BLOCK 2660 LOT50AR-20120618 BLOCK 2979 LOT24AR-20120618 BLOCK303 LOT25AR-20120618 BLOCK69 LOT14 AR-20120618

Background Background Background Background
6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N N N
AIR AIR AIR AIR

0.038 J 0.109 U 0.109 U 0.044 J
0.137 U 0.137 U 0.137 U 0.137 U
0.109 U 0.109 U 0.109 U 0.109 U
0.444 0.422 0.429 0.422

0.081 U 0.081 U 0.081 U 0.081 U
0.079 U 0.079 U 0.079 U 0.079 U
0.371 U 0.371 U 0.371 U 0.371 U
0.241 0.57 0.614 0.413
0.12 U 0.12 U 0.12 U 0.12 U
0.049 J 0.057 J 0.049 J 0.049 J
0.079 U 0.079 U 0.079 U 0.079 U
0.079 U 0.079 U 0.079 U 0.079 U
0.092 U 0.092 U 0.092 U 0.092 U
0.077 J 0.077 J 0.077 J 0.077 J
0.084 J 0.177 0.177 0.128
0.058 0.042 J 0.128 0.108
0.12 U 0.12 U 0.12 U 0.12 U

0.091 U 0.091 U 0.091 U 0.091 U
0.091 U 0.091 U 0.091 U 0.091 U
0.084 J 0.072 J 0.06 J 0.066 J
0.367 0.252 J 0.549 0.53
1.04 U 1.04 U 1.04 U 1.04 U

0.134 U 0.134 U 0.134 U 0.134 U
0.207 U 0.207 U 0.207 U 0.207 U
0.035 J 0.039 J 0.035 J 0.031 J

0.51 0.472 0.478 0.478
0.092 U 0.092 U 0.092 U 0.092 U
0.024 J 0.024 J 0.026 J 0.021 J
0.107 0.098 0.107 0.137

0.566 J 0.452 J 1.65 0.888 J
1.5 1.21 1.07 1.19

2.16 J 3.35 J 4.03 4.69



Table A5-1
Air Sampling Results

Phase 1 RI Data Summary Report – Submittal No. 1
Newtown Creek RI/FS Page 14 of 15

January 2013
130782-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
NYSDEC Ambient Air 
Mean Concentration1

  

Analytical 
Method 

Ethylbenzene TO-15 0.48
Ethylene dibromide (1,2-dibromoethane) TO-15 0.047a

Hexachlorobutadiene (hexachloro-1,3-butadiene) TO-15 0.12a

m,p-Xylene TO-15 1.4
Methyl tert-butyl ether (MTBE) TO-15 0.067
o-Xylene TO-15 0.52
Styrene TO-15 0.11
Tetrachloroethene (PCE) TO-15 1.3
Toluene TO-15 3.0
Trichloroethene (TCE) TO-15 0.10
Trichlorofluoromethane (fluorotrichloromethane) TO-15 1.4
Vinyl chloride TO-15 0.029a

Total BTEX (U = 0) TO-15 --
Total Xylene (U = 0) TO-15 --
Total BTEX (U = 1/2) TO-15 --
Total Xylene (U = 1/2) TO-15 --

Aroclor 1016 TO-10A --
Aroclor 1221 TO-10A --
Aroclor 1232 TO-10A --
Aroclor 1242 TO-10A --
Aroclor 1248 TO-10A --
Aroclor 1254 TO-10A --
Aroclor 1260 TO-10A --
Aroclor 1262 TO-10A --

Semivolatile Organics – PCB Aroclors (µg/m3)

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012

BLK2660LOT50AR-2012 BLK2979LOT24AR-2012 BLK303LOT25AR-2012 BLK69LOT14 AR-2012
BLOCK 2660 LOT50AR-20120618 BLOCK 2979 LOT24AR-20120618 BLOCK303 LOT25AR-20120618 BLOCK69 LOT14 AR-20120618

Background Background Background Background
6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N N N
AIR AIR AIR AIR

0.252 0.304 0.304 0.295
0.154 U 0.154 U 0.154 U 0.154 U
0.533 U 0.533 U 0.533 U 0.533 U
0.856 1.12 0.973 0.964

0.072 U 0.072 U 0.072 U 0.072 U
0.386 0.486 0.447 0.417

0.064 J 0.089 0.2 0.089
0.156 0.142 0.325 3.22
6.22 2.65 2.49 2.28

0.124 0.107 U 0.038 J 0.107 U
1.14 1.13 1.12 1.28

0.051 U 0.051 U 0.051 U 0.051 U
8.081 4.812 J 4.763 4.486
1.242 1.606 1.42 1.381
8.081 4.812 J 4.763 4.486
1.242 1.606 1.42 1.381

0.0042 UJ 0.0042 U 0.0042 U 0.0042 U
0.014 UJ 0.0139 U 0.0139 U 0.0139 U

0.0042 UJ 0.0042 U 0.0042 U 0.0042 U
0.0028 UJ 0.0028 U 0.0028 U 0.0028 U
0.0028 UJ 0.0028 U 0.0028 U 0.0028 U
0.0028 UJ 0.0028 U 0.0028 U 0.0028 U
0.0028 UJ 0.0028 U 0.0028 U 0.0028 U
0.0028 UJ 0.0028 U 0.0028 U 0.0028 U
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January 2013
130782-01.01

Task
Tributary

River Mile
Location ID

Sample ID
Location Description

Sample Date
Sample Type

Matrix
NYSDEC Ambient Air 
Mean Concentration1

  

Analytical 
Method 

Aroclor 1268 TO-10A --
Total PCB Aroclors (U = 0) TO-10A --
Total PCB Aroclors (U = 1/2) TO-10A --

Notes:
1 = New York State Department of Environmental Conservation (NYSDEC) volatile organic compund 
(VOC) data  (historical data 2006 to 2010) were retrieved from U.S. Environmental Protection 
Agency's Air Quality Systems database at: http://epa.gov/ttn/airs/airsaqs/detaildata/.  For 
consistency, all NYSDEC means are reported to two significant figures.

BTEX = benzene, toluene, ethylbenzene, and xylene

ID = identification

-- = data not available

a = Where the number of non-zero values was less than 50 percent of total measurements, the mean 
of non-zero values was used (see Background Data in Appendix A6).    

PCB = polychlorinated biphenyl

RI = Remedial Investigation

NYSDEC = New York State Department of Environmental Conservation

U = compound analyzed but not detected above detection limit

N = normal environmental sample
J = estimated value

R = rejected

UJ = compound analyzed but not detected above estimated detection limit

Bold = Detected result

µg/m3 = microgram per cubic meter

FD = field duplicate
FS = Feasibility Study

Air Sampling 2012 Air Sampling 2012 Air Sampling 2012 Air Sampling 2012

BLK2660LOT50AR-2012 BLK2979LOT24AR-2012 BLK303LOT25AR-2012 BLK69LOT14 AR-2012
BLOCK 2660 LOT50AR-20120618 BLOCK 2979 LOT24AR-20120618 BLOCK303 LOT25AR-20120618 BLOCK69 LOT14 AR-20120618

Background Background Background Background
6/19/2012 6/19/2012 6/19/2012 6/19/2012

N N N N
AIR AIR AIR AIR

0.0028 UJ 0.0028 U 0.0028 U 0.0028 U
0.014 UJ 0.0139 U 0.0139 U 0.0139 U
0.014 UJ 0.0139 U 0.0139 U 0.0139 U



Table A5-2
Summary of NYSDEC VOC Monitoring Data from Select Locations in Brooklyn, Queens, and New York Counties, New York

Phase 1 RI Data Summary Report – Submittal No. 1
Newtown Creek RI/FS Page 1 of 2

January 2013
130782-01.01

Compound
Sample 

Size

No. of
Non-zero 

Values

 Percent
Non-zero 

Values
Minimum
(µg/m3)

Maximum
(µg/m3)

Mean of
All Values  
(µg/m3)

   Mean of 
Non-zero Values 

(µg/m3)

Median of
All Values
(µg/m3)

Median of
Non-zero Values

(µg/m3)

Standard
Deviation of

All Values

Standard
Deviation of

Non-zero Values
1,1,1-Trichloroethane 169 169 100 0.044 0.27 0.10 0.10 0.11 0.11 0.034 0.034
1,1,2,2-Tetrachloroethane 169 55 33 0.0 0.51 0.041 0.13 0.0 0.096 0.082 0.10
1,1,2-Trichloroethane 169 10 6 0.0 0.044 0.0017 0.028 0.0 0.033 0.0071 0.011
1,1,2-Trichlorotrifluoroethane (Freon 113) 189 189 100 0.37 1.0 0.60 0.60 0.58 0.58 0.13 0.13
1,1-Dichloroethane 169 26 15 0.0 0.081 0.0053 0.034 0.0 0.036 0.014 0.018
1,1-Dichloroethene 169 19 11 0.0 0.067 0.0033 0.029 0.0 0.032 0.011 0.015
1,2,4-Trichlorobenzene 168 104 62 0.0 1.1 0.076 0.12 0.015 0.074 0.16 0.19
1,2,4-Trimethylbenzene 169 169 100 0.069 1.7 0.62 0.62 0.57 0.57 0.37 0.37
1,2-Dichlorobenzene 189 104 55 0.0 0.44 0.029 0.053 0.012 0.036 0.058 0.070
1,2-Dichloroethane 169 135 80 0.0 0.12 0.053 0.066 0.061 0.065 0.031 0.018
1,2-Dichloroethene, cis- 189 25 13 0.0 0.075 0.0038 0.029 0.0 0.028 0.011 0.015
1,2-Dichloropropane 169 50 30 0.0 0.065 0.0086 0.029 0.0 0.028 0.016 0.017
1,2-Dichlorotetrafluoroethane (Freon 114) 189 123 65 0.0 0.22 0.072 0.11 0.098 0.10 0.056 0.023
1,3,5-Trimethylbenzene (mesitylene) 169 169 100 0.015 0.73 0.20 0.20 0.17 0.17 0.14 0.14
1,3-Butadiene 169 145 86 0.0 0.34 0.10 0.12 0.10 0.11 0.075 0.068
1,3-Dichlorobenzene 189 54 29 0.0 0.40 0.021 0.073 0.0 0.048 0.057 0.087
1,3-Dichloropropene, cis- 169 28 17 0.0 0.050 0.0045 0.027 0.0 0.032 0.012 0.014
1,3-Dichloropropene, trans- 169 25 15 0.0 0.077 0.0050 0.034 0.0 0.032 0.014 0.017
1,4-Dichlorobenzene 169 169 100 0.078 2.9 0.81 0.81 0.72 0.72 0.52 0.52
Benzene 169 169 100 0.22 2.2 0.87 0.87 0.83 0.83 0.37 0.37
Benzyl chloride 169 37 22 0.0 0.80 0.027 0.12 0.0 0.041 0.11 0.20
Bromodichloromethane 189 92 49 0.0 0.15 0.028 0.057 0.0 0.047 0.037 0.034
Bromomethane (methyl bromide) 169 142 84 0.0 0.19 0.046 0.055 0.047 0.050 0.033 0.028
Carbon tetrachloride (tetrachloromethane) 169 169 100 0.43 0.74 0.58 0.58 0.59 0.59 0.070 0.070
Chlorobenzene 169 136 80 0.0 0.10 0.018 0.022 0.0092 0.014 0.019 0.019
Chloroethane 169 2 1 0.0 0.047 0.00053 0.045 0.0 0.047 0.0049 0.0037
Chloroform 169 169 100 0.073 0.50 0.21 0.21 0.19 0.19 0.087 0.087
Chloromethane 164 164 100 0.34 1.9 1.2 1.2 1.2 1.2 0.27 0.27
Dichlorodifluoromethane 189 189 100 2.0 4.2 2.7 2.7 2.6 2.6 0.41 0.41
Dichloromethane (methylene chloride) 169 169 100 0.13 4.0 0.76 0.76 0.60 0.60 0.59 0.59
Ethylbenzene 169 169 100 0.10 1.2 0.48 0.48 0.44 0.44 0.23 0.23
Ethylene dibromide (1,2-Dibromoethane) 169 44 26 0.0 0.16 0.012 0.047 0.0 0.038 0.027 0.035
Hexachlorobutadiene (hexachloro-1,3-butadiene) 169 44 26 0.0 0.39 0.032 0.12 0.0 0.11 0.071 0.090
m,p-Xylene 169 169 100 0.26 3.7 1.4 1.4 1.2 1.2 0.71 0.71
Methyl tert-butyl ether (MTBE) 169 97 57 0.0 0.87 0.067 0.12 0.018 0.058 0.14 0.17
o-Xylene 169 169 100 0.11 1.4 0.52 0.52 0.48 0.48 0.25 0.25
Styrene 164 162 99 0.0 0.82 0.11 0.11 0.085 0.085 0.094 0.094
Tetrachloroethene (PCE) 169 168 99 0.0 17 1.3 1.3 0.52 0.52 2.5 2.5
Toluene 169 169 100 0.52 7.8 3.0 3.0 2.9 2.9 1.5 1.5
Trichloroethene (TCE) 169 153 91 0.0 0.76 0.10 0.11 0.070 0.075 0.13 0.13
Trichlorofluoromethane (fluorotrichloromethane) 189 189 100 0.71 2.8 1.4 1.4 1.5 1.5 0.37 0.37
Vinyl chloride 169 55 33 0.0 0.059 0.0095 0.029 0.0 0.028 0.015 0.011
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Compound
Sample 

Size

No. of
Non-zero 

Values

 Percent
Non-zero 

Values
Minimum
(µg/m3)

Maximum
(µg/m3)

Mean of
All Values  
(µg/m3)

   Mean of 
Non-zero Values 

(µg/m3)

Median of
All Values
(µg/m3)

Median of
Non-zero Values

(µg/m3)

Standard
Deviation of

All Values

Standard
Deviation of

Non-zero Values
Notes:

µg/m3 = microgram per cubic meter
FS = Feasibility Study
No. = Number
NYSDEC = New York State Department of Environmental Conservation
RI = Remedial Investigation
VOC = volatile organic compound

Volatile organic compound (VOC) data collected from year 2000 through 2011 were retrieved from U.S. Environmental Protection Agency’s (USEPA's) Air Quality Systems database (http://epa.gov/ttn/airs/airsaqs/detaildata/).  Statistics were only conducted on data from 
2006 onward for the months of May, June, and July.  This database is where the New York State Department of Environmental Conservation (NYSDEC) Bureau of Air Quality Surveillance is required to report their data.

The NYSDEC VOC monitoring stations in Brooklyn, Queens, and New York Counties identified for use to establish baseline concentrations in the Study Area are Public School 274 Kosciusko School (800 Bushwick Avenue, Brooklyn, New York 11221), College Point Post Office 
(120-07 15th Avenue, Queens, New York 11356), Public School 219 Queens College (144-39 Gravett Road, Queens, New York 11367), Canal Street Post Office (350 Canal Street, New York, New York 10013), Public School 59 Beekman Hill International (228 East 57th Street, 
New York, New York 10022), and Queensboro Community College (56th Avenue and Springfield Boulevard, Oakland Gardens, New York 11364). 

Any data with parts per billion carbon (ppbC) units were removed from the dataset because these were for a specific monitoring program.  Additionally, any duplicate measurements were removed from the dataset.  

All data was converted from parts per billion to micrograms per cubic meter (µg/m3) (assuming 1 atmosphere [atm] and 25 degrees Celsius [°C]) using the following equation: Concentration (µg/m3) = (concentration [parts per billion] multiplied by molecular weight of 
compound) divided by 24.5
Summary statistics were calculated using Interactive Data Language (IDL).  As part of the National Air Toxics Assessment (NATA) reporting guidelines (Eastern Research Group, Inc. 2009), reporting agencies report zero for non-detect compounds with a non-detect (ND) flag.  
The NYSDEC database export did not come with an ND flag attached, so for the purposes of this dataset, all summary statistics are reported with zeros included and zeros omitted.  For consistency, all data was reported here to two significant figures.  
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Figure A5-32
Averages of NYSDEC Air Data: 1,1,1-Trichloroethane

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-33
Averages of NYSDEC Air Data: 1,1,2,2-Tetrachloroethane

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-34
Averages of NYSDEC Air Data: 1,1,2-Trichloroethane

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-35
Averages of NYSDEC Air Data: 1,1-Dichloroethane
Phase 1 RI Data Summary Report - Submittal No. 1

Newtown Creek RI/FS
Dashed horizontal line represents compound average.
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Figure A5-36
Averages of NYSDEC Air Data: 1,1-Dichloroethene
Phase 1 RI Data Summary Report - Submittal No. 1

Newtown Creek RI/FS
Dashed horizontal line represents compound average.
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Figure A5-37
Averages of NYSDEC Air Data: 1,2,4-Trichlorobenzene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.

HS - \\HOUL-HSAMAHA\D_Drive\Newtown_Creek\Analysis\Air_Sampling\NYSDEC\NYSDEC_temporal_stats_121030_rpt.pro Wed Jan 16 07:48:33 2013



Averages By Month

0.0

0.5

1.0

1.5

2.0

C
on

ce
nt

ra
tio

n
(m

ic
ro

gr
am

s/
m

3 )

January February March April May June July August September October NovemberDecember

Averages By Year

0.0

0.5

1.0

1.5

2.0

C
on

ce
nt

ra
tio

n
(m

ic
ro

gr
am

s/
m

3 )

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Averages By Location

0.0

0.5

1.0

1.5

2.0

C
on

ce
nt

ra
tio

n
(m

ic
ro

gr
am

s/
m

3 )

Canal St.
Post Office

College Pt.
Post Office

Public School 274 Public School 59 Queens College Queensboro
Community College

1,2,4-Trimethylbenzene

Figure A5-38
Averages of NYSDEC Air Data: 1,2,4-Trimethylbenzene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.

HS - \\HOUL-HSAMAHA\D_Drive\Newtown_Creek\Analysis\Air_Sampling\NYSDEC\NYSDEC_temporal_stats_121030_rpt.pro Wed Jan 16 07:48:33 2013



Averages By Month

0.00

0.05

0.10

0.15

0.20
C

on
ce

nt
ra

tio
n

(m
ic

ro
gr

am
s/

m
3 )

January February March April May June July August September October NovemberDecember

Averages By Year

0.00

0.05

0.10

0.15

0.20

C
on

ce
nt

ra
tio

n
(m

ic
ro

gr
am

s/
m

3 )

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Averages By Location

0.00

0.05

0.10

0.15

0.20

C
on

ce
nt

ra
tio

n
(m

ic
ro

gr
am

s/
m

3 )

Canal St.
Post Office

College Pt.
Post Office

Public School 274 Public School 59 Queens College Queensboro
Community College

1,2-Dibromoethane

Figure A5-39
Averages of NYSDEC Air Data: 1,2-Dibromoethane
Phase 1 RI Data Summary Report - Submittal No. 1

Newtown Creek RI/FS
Dashed horizontal line represents compound average.
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Figure A5-40
Averages of NYSDEC Air Data: 1,2-Dichlorobenzene
Phase 1 RI Data Summary Report - Submittal No. 1

Newtown Creek RI/FS
Dashed horizontal line represents compound average.
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1,2-Dichloroethane

Figure A5-41
Averages of NYSDEC Air Data: 1,2-Dichloroethane
Phase 1 RI Data Summary Report - Submittal No. 1

Newtown Creek RI/FS
Dashed horizontal line represents compound average.
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Figure A5-42
Averages of NYSDEC Air Data: 1,2-Dichloropropane
Phase 1 RI Data Summary Report - Submittal No. 1

Newtown Creek RI/FS
Dashed horizontal line represents compound average.
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Figure A5-43
Averages of NYSDEC Air Data: 1,3,5-Trimethylbenzene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-44
Averages of NYSDEC Air Data: 1,3-Butadiene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-45
Averages of NYSDEC Air Data: 1,3-Dichlorobenzene
Phase 1 RI Data Summary Report - Submittal No. 1

Newtown Creek RI/FS
Dashed horizontal line represents compound average.
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Figure A5-46
Averages of NYSDEC Air Data: 1,4-Dichlorobenzene
Phase 1 RI Data Summary Report - Submittal No. 1

Newtown Creek RI/FS
Dashed horizontal line represents compound average.
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Figure A5-47
Averages of NYSDEC Air Data: Benzene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-48
Averages of NYSDEC Air Data: Benzyl Chloride

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-49
Averages of NYSDEC Air Data: Bromodichloromethane

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-50
Averages of NYSDEC Air Data: Bromomethane

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Carbon Tetrachloride

Figure A5-51
Averages of NYSDEC Air Data: Carbon Tetrachloride

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-52
Averages of NYSDEC Air Data: Chlorobenzene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-53
Averages of NYSDEC Air Data: Chloroethane

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-54
Averages of NYSDEC Air Data: Chloroform

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-55
Averages of NYSDEC Air Data: Chloromethane

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-56
Averages of NYSDEC Air Data: Dichlorodifluoromethane

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-57
Averages of NYSDEC Air Data: Ethylbenzene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-58
Averages of NYSDEC Air Data: Freon 114

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Hexachloro-1,3-Butadiene

Figure A5-59
Averages of NYSDEC Air Data: Hexachloro-1,3-Butadiene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Methyl tert-Butyl Ether

Figure A5-60
Averages of NYSDEC Air Data: Methyl tert-Butyl Ether

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-61
Averages of NYSDEC Air Data: Methylene Chloride
Phase 1 RI Data Summary Report - Submittal No. 1

Newtown Creek RI/FS
Dashed horizontal line represents compound average.
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Figure A5-62
Averages of NYSDEC Air Data: Styrene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-63
Averages of NYSDEC Air Data: Tetrachloroethene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-64
Averages of NYSDEC Air Data: Toluene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-65
Averages of NYSDEC Air Data: Trichloroethene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-66
Averages of NYSDEC Air Data: Trichlorofluoromethane

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-67
Averages of NYSDEC Air Data: Trichlorotrifluoroethane (Freon 113)

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-68
Averages of NYSDEC Air Data: Vinyl Chloride

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-69
Averages of NYSDEC Air Data: cis-1,2-Dichloroethene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-70
Averages of NYSDEC Air Data: cis-1,3-Dichloropropene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-71
Averages of NYSDEC Air Data: m,p-Xylene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-72
Averages of NYSDEC Air Data: o-Xylene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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Figure A5-73
Averages of NYSDEC Air Data: trans-1,3-Dichloropropene

Phase 1 RI Data Summary Report - Submittal No. 1
Newtown Creek RI/FS

Dashed horizontal line represents compound average.
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PUBLIC ACCESS AREA PHOTOGRAPHS 

There are currently only three locations where the public can access Newtown Creek, as 
shown in Figure 2-2 of the Baseline Human Health Risk Assessment (BHHRA).  The physical 
characteristics of these public access areas do not allow for exposures to surface sediments of 
Newtown Creek to recreational users of the creek.  The photographs and descriptions of the 
public access areas are provided to present additional corroborative evidence for the 
characterization of exposure pathways to recreational receptors that are being evaluated in 
the BHHRA.  The photographs included in this appendix are as follows: 

• Photograph 1 – Manhattan Avenue Park and Canoe/Kayak Launch Access Area 
• Photograph 2 – Newtown Creek Nature Walk 
• Photograph 3 – Newtown Creek Nature Walk Signage 
• Photograph 4 – Newtown Creek Nature Walk Signage 
• Photograph 5 – Newtown Creek Nature Walk Signage 
• Photograph 6 – Newtown Creek Nature Walk Signage 
• Photograph 7 – North Brooklyn Boat Club, Temporary Boatyard 
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Photograph 1 – Manhattan Avenue Park and Canoe/Kayak Launch Access Area 

 
The Manhattan Avenue Park consists of concrete bulkheads with metal railings along the 
bank of the creek throughout the entire park that limits exposure to the surface waters and 
sediments of Newtown Creek (see Photograph 1).  There is a lower concrete step with a 
metal ladder attached to the railing, which is used to launch canoes/kayaks from this 
location.  Lead line measurements indicated that the depth to sediment along this lower step 
was approximately -3 to -4 feet at mean low water (MLW).  Exposure to surface water is 
possible during recreational boating activities as boaters enter and exit canoes, kayaks, or 
other personal watercraft, but no exposure to sediment is possible at this location for boaters.  
No wading activities are possible at this location. 
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Photograph 2 – Newtown Creek Nature Walk 

 
The Newtown Creek Nature Walk consists of a path along the perimeter of the 
Newtown Creek Wastewater Treatment Plant and provides access to the waterfront along 
Newtown Creek (see Photograph 2).  Access to the waters of the creek is expressly prohibited 
by the New York City Department of Environmental Protection (NYCDEP), and the area is 
monitored by NYCDEP to ensure compliance with this prohibition.  People standing in the 
water have been observed on the lower steps of the Nature Walk; however, the last step of 
the Nature Walk shown in the photograph is a 5-foot-wide concrete slab that drops off 8 feet 
to the sediments of Newtown Creek.  Exposure to surface waters is possible for people 
playing in the water at these steps and recreational boaters using these steps to enter and exit 
water craft.  Exposure to sediments by recreational users of the Nature Walk is not possible 
under these conditions.   
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Photograph 3 – Newtown Creek Nature Walk Signage  
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Photograph 4 – Newtown Creek Nature Walk Signage  

 

 
Photograph 5 – Newtown Creek Nature Walk Signage  
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Photograph 6 – Newtown Creek Nature Walk Signage  

 
Photographs 3 through 6 show signage present at the Newtown Creek Nature Walk 
prohibiting fishing, swimming, diving, or any recreational activities involving surface water 
contact at this public access location. 
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Photograph 7 – North Brooklyn Boat Club, Temporary Boatyard 

 
The North Brooklyn Boat Club’s boatyard provides a canoe/kayak launching area that 
accesses Newtown Creek via a ladder to a floating dock where canoes and kayaks are tied up 
(see Photograph 7).  Lead line measurements indicate that the sediments are located at a 
depth of approximately -2 to -3 feet MLW at the floating dock.  There is potential for surface 
water exposure to recreational boaters entering and exiting water craft at this location.  
There is no potential for sediment exposures to boaters entering and exiting water craft at 
this location. 
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1 NEWTOWN CREEK FLOODING FREQUENCY EVALUATION 

This attachment presents the evaluation and rationale for the exposure assumptions for the 
flooding scenario that is being evaluated in the Baseline Human Health Risk Assessment 
(BHHRA) for the Study Area.  The potential for overflow flood waters and sediments to 
impact surrounding buildings, streets, and neighborhoods during flooding events was 
identified by the U.S. Environmental Protection Agency (USEPA) as a significant concern.  
At the direction of USEPA, the quantitative evaluation of people that could potentially be 
exposed to both overflow surface water and sediments is included in the BHHRA.  To 
evaluate this scenario, flooding frequency and duration parameters need to be developed. 
 

1.1 Flooding Frequency 

To evaluate the potential frequency of flood events in the Study Area, an analysis of National 
Oceanic and Atmospheric Administration (NOAA) surface water elevations over a 20-year 
period (1994 to 2013) was conducted to determine the frequency of events where flood 
waters were observed above the average bank elevation of Newtown Creek.  Over this 
20-year time period, there were five events identified where water elevations were greater 
than the average bank elevation of Newtown Creek, as shown by the water surface 
elevations on Figures D2-1 through D2-20 for the 1994 to 2013 period.  The five flood events 
are summarized in Table D2-1. 
 
Three of the five flood events occurred over a recent 3-year period from 2010 through 2012 
(two events were related to Hurricane Sandy—October 29, 2012 and October 30, 2012).  
Therefore, for this BHHRA, the upper-bound flooding frequency was assumed to be one 
flood event per year to reflect the recent flood frequency. 
 

1.2 Flooding Duration 

The NOAA surface water elevation data also were analyzed to evaluate the duration of 
flooding.  The longest duration of overbank flow observed during this 20-year period was 
approximately 8 to 10 hours during Hurricane Sandy.  Until post-flood clean-up activities are 
complete, overflow water and sediments that collect in low lying areas and in lower levels of 
residences and workplaces (e.g., basements) could remain potentially available for exposure 
after the initial flood event ends and the water recedes below Newtown Creek bank 
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elevations.  Based on professional judgement, for purposes of developing an estimate of 
exposure duration, it is conservatively assumed that overflow sediment and surface water 
remains on upland surfaces for 3 days per each overflow event, including the actual day of 
the flood. 
 

1.3 Conclusions 

Based on the evaluation of the NOAA surface water elevation data, the reasonable maximum 
exposure (RME) flood frequency and exposure duration exposure parameters for the 
overflow flood exposure scenario are as follows: 

• Frequency is one flood event per year 
• Duration is 3 days 

 
The central tendency exposure (CTE) exposure parameters are 50% of the RME values. 
 



 

 

 

 

 

 

 

 
TABLE 
 

Table D2-1 Flooding Event Summary 

  



Table D2-1
Flooding Event Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Event Duration (days)
1 3/19/1996 22:00 3/19/1996 23:00 0.042
2 3/13/2010 18:00 3/13/2010 19:00 0.083
3 8/28/2011 7:00 8/28/2011 9:00 0.125
4 10/29/2012 8:00 10/29/2012 10:00 0.125
5 10/29/2012 17:00 10/30/2012 0:00 0.333

Notes:

NAVD88 = North American Vertical Daturm of 1988
WSE = water surface elevation

Start Date End Date

These events correspond to dates and times where WSE at The Battery, New York, National 
Oceanic and Atmospheric Adminstration station exceeded the representative bank elevation 
of Newtown Creek (5.52 feet, NAVD88).



 

 

 

 

 

 

 

 
FIGURES 
 

Figure D2-1 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 1994 

Figure D2-2 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 1995 

Figure D2-3 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 1996 

Figure D2-4 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 1997 

Figure D2-5 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 1998 

Figure D2-6 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 1999 

Figure D2-7 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2000 

Figure D2-8 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2001 

Figure D2-9 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2002 

Figure D2-10 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2003 

Figure D2-11 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2004 

Figure D2-12 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2005 

Figure D2-13 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2006 

Figure D2-14 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2007 

Figure D2-15 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2008 

Figure D2-16 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2009 

Figure D2-17 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2010 

Figure D2-18 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2011 

Figure D2-19 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2012 

Figure D2-20 Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2013 
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Figure D2-1
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 1994

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).

eg - \\woodcliffbu\jobs26a\Newtown_Creek\Analysis\WSE_Data_Analysis\p_newtown_creek_wse_floodfreq_20150806.pro Thu Aug 06 13:56:43 2015
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Figure D2-2
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 1995

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-3
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 1996

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-4
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 1997

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-5
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 1998

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-6
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 1999

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-7
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2000

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-8
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2001

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-9
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2002

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-10
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2003

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-11
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2004

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-12
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2005

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).

eg - \\woodcliffbu\jobs26a\Newtown_Creek\Analysis\WSE_Data_Analysis\p_newtown_creek_wse_floodfreq_20150806.pro Thu Aug 06 13:57:15 2015



Jan/01
2006

Feb/01
2006

Mar/01
2006

Apr/01
2006

May/01
2006

Jun/01
2006

Jul/01
2006

-5

0

5

10

W
at

er
 S

ur
fa

ce
 E

le
va

tio
n

(f
t, 

N
A

V
D

88
)

Jul/01
2006

Aug/01
2006

Sep/01
2006

Oct/01
2006

Nov/01
2006

Dec/01
2006

Jan/01
2007

-5

0

5

10

W
at

er
 S

ur
fa

ce
 E

le
va

tio
n

(f
t, 

N
A

V
D

88
)

Figure D2-13
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2006

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-14
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2007

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-15
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2008

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-16
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2009

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-17
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2010

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-18
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2011

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-19
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2012

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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Figure D2-20
Verified 1-hour Water Surface Elevation at The Battery (8518750) during 2013

Baseline Human Health Risk Assessment
Newtown Creek RI/FS

Note: Orange dots indicate WSE that exceeds the representative bank height of Newtown Creek (5.52 feet, NAVD88).
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ATTACHMENT D3  
BASELINE HUMAN HEALTH RISK 
ASSESSMENT – RECOMMENDED FISH 
AND CRAB CONSUMPTION RATES 
MEMORANDUM 

• Draft Baseline Human Health Risk Assessment – Recommended Fish and Crab 
Consumption Rates , dated August 2015

• USEPA Comments on Draft Baseline Human Health Risk Assessment – 
Recommended Fish and Crab Consumption Rates, dated October 8, 2015

• Notice of Dispute Resolution Re: Fish and Crab Consumption Rates Letter, David 
Bridgers (Waller Lansden Dortch and Davis, LLP) to USEPA, dated October 22, 2015

• Newtown Creek Blue Crab Edible Tissue Weight Evaluation Memorandum, dated 
November 23, 2015

• Newtown Creek RI/FS: USEPA Decision on Fish and Crab Consumption Rate Dispute
E-mail, Michael Sivak (USEPA), to David Bridgers (Waller Lansden Dortch and Davis, 
LLP), dated December 9, 2015 
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1 INTRODUCTION 

The Newtown Creek Baseline Human Health Risk Assessment (BHHRA) will evaluate 
potential risks to recreational anglers participating in fishing and crabbing activities in the 
Newtown Creek Study Area1.  Although recreational anglers may be exposed to surface 
water, sediments, and air while fishing and crabbing in the Study Area, consumption of fish 
and crab tissue likely is the most important exposure pathway to consider in the 
determination of potential risks to recreational anglers in the Study Area.  The estimated 
consumption rate of fish and shellfish tissue caught and consumed from the Study Area, in 
grams of tissue per day, is an important input parameter in this determination.  The purpose 
of this document is to present the proposed fish and crab consumption rates for the 
Newtown Creek BHHRA.  This document also includes a discussion of the Fraction Ingested 
(FI) term in the calculation of potential risks to recreational anglers and of the estimated loss 
of various contaminants from fish and crab tissue as a result of the use of different cooking 
methods because this exposure variable is an important consideration in a component of the 
evaluation of exposure to contaminants in fish tissue through the ingestion pathway. 
 

1.1 USEPA Guidance on Selecting Fish and Crab Consumption Rates 

The U.S. Environmental Protection Agency (USEPA) recommends a hierarchy of 
information sources for use in establishing fish and crab consumption rates (USEPA 1991, 
2000a, 2015).  The following is this hierarchy of sources: 

                                                 
1 The Newtown Creek Superfund Site Study Area is described in the Administrative Order on Consent (AOC) as 
encompassing the body of water known as Newtown Creek, situated at the border of the boroughs of Brooklyn 
(Kings County) and Queens (Queens County) in the City of New York and the State of New York, roughly 
centered at the geographic coordinates of 40° 42' 54.69” north latitude (40.715192°) and 73° 55' 50.74” west 
longitude (-73.930762°), having an approximate 3.8-mile reach, including Newtown Creek proper and its five 
branches (or tributaries) known respectively as Dutch Kills, Maspeth Creek, Whale Creek, East Branch, and 
English Kills, as well as the sediments below the water and the water column above the sediments, up to and 
including the landward edge of the shoreline, and including also any bulkheads or riprap containing the 
waterbody, except where no bulkhead or riprap exists, then the Study Area shall extend to the ordinary high 
water mark, as defined in 33 Code of Federal Regulations (CFR) §328(e) and the areal extent of the 
contamination from such area, but not including upland areas beyond the landward edge of the shoreline 
(notwithstanding that such upland areas may subsequently be identified as sources of contamination to the 
waterbody and its sediments or that such upland areas may be included within the scope of the Newtown Creek 
Superfund Site as listed pursuant to Section 105(a)(8) of Comprehensive Environmental Response, 
Compensation, and Liability Act [CERCLA]). 
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1. Site-specific information on local fish and crab consumption rates 
2. Regional information on fish and crab consumption rates 
3. National default fish and crab consumption rates 

 
Fish consumption and crab consumption studies were reviewed within this hierarchy and 
selected for evaluation if they included target populations representative of those at the 
Study Area (e.g., recreational anglers/crabbers) and used a study design consistent with 
USEPA guidance for conducting consumption surveys (USEPA 1998).  This document 
includes a summary of those regional and national studies that are available to establish 
appropriate fish and crab consumption rates for the Study Area.  In addition, information is 
provided with regard to fish consumption rates used in both New York State and federal 
(USEPA) regulatory programs and precedents from other USEPA Region 2 Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) sites. 
 
This information is used to provide the context and rationale for the recommended fish and 
crab ingestion rates for the Newtown Creek BHHRA.  In addition, discussion of two 
additional exposure parameters included in the standard CERCLA fish and crab intake 
equations (Fraction Ingested for Fish and Crab Tissue and Cooking Loss for Fish and Crab 
Tissue) are presented in this document.   
 

1.2 Equation for Estimating Potential Exposure from Fish and 
Crab Consumption 

The recreational angler engaged in fishing or crabbing activities in the Study Area may be 
exposed to contaminants of potential concern (COPCs) through consumption of fish or crabs 
obtained from the Study Area.  The following equation used to estimate a receptor’s potential 
exposure via fish and crab consumption is presented in this section to provide context for the 
exposure parameters presented in this document: 
 

 BWAT
EDEFLossFICRCFCDI tiss

×
××−××××

=
)1(
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where: 
DI2 = daily intake (milligrams per kilogram [mg/kg] per day)  
Ctiss = concentration in fish or crab (mg/kg) 
CF = conversion factor (kilograms per gram [kg/g]) 
CR = consumption rate (grams per day [g/day]) 
FI = fraction ingested (unitless) 
Loss = cooking loss (unitless) 
EF = exposure frequency (days per year) 
ED = exposure duration (years) 
AT = averaging time (days) 
BW = body weight (kg) 
 
The risk estimates in the BHHRA are developed using a reasonable maximum exposure 
(RME) and a central tendency exposure (CTE) evaluation to provide risk managers and 
stakeholders with a range of potential risks from average to upper-bound estimates.  The 
RME is a conservative exposure level based on the highest exposure that is reasonably 
expected to occur at a site but still within the range of possible exposures (USEPA 1989, 
2004), while the CTE is more representative of central (more typical) estimates of exposures.  
USEPA recommends that the RME should be based on the 95th percentile as the basis for the 
upper-bound exposure parameters for human health, but the 90th percentile or similar high 
end value may be used if a 95th percentile is not available.  The CTE is generally based on 
the mean or 50th percentile exposure parameters to estimate the average exposure.  
Typically, for the RME exposure, the FI term is assumed to be 1.0 and loss of COPCs through 
cooking is assumed to be zero3.  The fish and crab consumption rates are discussed in the 
following sections for both the RME and CTE exposure scenarios. 
 

                                                 
2 The daily intake can either be expressed as the chronic daily intake (CDI) used to calculate non-carcinogenic 
risk or the lifetime average daily intake (LADI) used to calculate carcinogenic risk. 
3 USEPA guidance recognizes that a fraction ingestion less than 1.0 may be appropriate at sites where there are 
significant access limitations and fishing restrictions within the Study Area, high quality alternative fishing 
locations are available in close proximity to the Study Area, and where there are current sportfish advisories 
within the site under investigation (USEPA 1989, 1993, 2012a).  The Newtown Creek Group is evaluating 
whether an FI less than 1.0 is appropriate for Newtown Creek in light of the presence of these factors at 
Newtown Creek.    
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In addition, consistent with the overall BHHRA exposure assessment, the following three age 
classes are identified for the recreational angler and crabber receptor groups: 1) an adult 
(greater than 18 years old); 2) an adolescent (7 to 18 years old); and 3) a child (0 to 6 years 
old).  It is assumed that fishing and crabbing activities are limited to adults and adolescents 
due to safety concerns for children, but it is assumed that members of all three age classes 
consume fish and crabs from the Study Area because an adult or adolescent angler or crabber 
could share the fish and crabs with family members, including young children.  The 
exposure parameters that will be used to evaluate the risks to recreational anglers for all 
three age groups are presented in this document and associated tables. 
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2 REVIEW OF AVAILABLE FISH AND CRAB CONSUMPTION RATE STUDIES 

Fish and crab consumption rates for recreationally caught fish and crabs are not available 
specifically for the Study Area.  Therefore, the following available regional and national 
information sources, including consumption rates that have been used at other USEPA 
Region 2 aquatic CERCLA sites, were reviewed to identify fish and crab consumption rates 
that may be appropriate for the Study Area: 

• Regional Information Sources 

− A fish and crab survey conducted in the Newark Bay Complex (Burger 2002) 
− A state-wide fish survey conducted in New York State (Connelly et al. 1992) 
− Fish consumption rates used by the New York State Department of Health 

(NYSDOH) to develop fish advisories   
− Recommended regional marine angler fish consumption rates from USEPA’s 

Exposure Factors Handbook: 2011 Edition (USEPA 2011)   

• National Information Sources 

− The fish consumption rate for freshwater and estuarine fish from USEPA’s 
Estimated Fish Consumption Rates for the U.S. Population and Selected 
Subpopulations (NHANES 2003-2010) (USEPA 2014a)  

• USEPA Region 2 CERCLA Sites 

− Gowanus Canal Site (HDR et al. 2011a) 
− Lower Passaic River Study Area Site (USEPA 2012b) 
− Hudson River PCB Site (TAMS and Gradient 2000) 

 
These studies are discussed in detail in the following subsections.  The fish and crab 
consumption rates derived from these sources are summarized in Table 1. 
   

2.1 Regional Fish Consumption Studies 

Fish consumption rates compiled from two regional surveys are reviewed in this section.  
These two surveys are the Newark Bay Complex fish and crab consumption survey (Burger 
2002) and the New York State-wide fish consumption survey (Connelly et al. 1992).  In 
addition, fish consumption rates used by the NYSDOH to develop fish advisories and 
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regional marine angler fish consumption rates from USEPA’s Exposure Factors Handbook: 
2011 Edition (USEPA 2011) are reviewed. 
 

2.1.1 Newark Bay Complex Angler Survey 

The 1999 survey of the Newark Bay Complex (Burger 2002) primarily focused on 
investigating the sociological reasons for angling and documenting general patterns of fishing 
and crabbing behaviors.  The survey was conducted from May 15 to September 15, 1999, at 
the following locations: Hackensack River, Passaic River, Newark Bay, New York Harbor, 
Kill Van Kull, and Arthur Kill.  The survey was conducted by interviewing 267 anglers at 
these locations to generate information on their fish and crab consumption behavior, 
knowledge of fishing advisories, and reasons for angling.  An individual monthly fish 
consumption rate was estimated by multiplying the reported number of fish meals eaten per 
month by an average portion size.  An individual monthly crab consumption rate was 
estimated by multiplying the reported number of crabs eaten per month by the edible 
portion of the crab, which was assumed to be 70 grams.  Mean annual fish and crab 
consumption rates were then estimated by multiplying the monthly consumption rates by 
the number of months in a year over which the survey respondents reported eating 
self-caught fish or crabs.  Intake rates were provided separately for respondents who fished 
only (44%), for those who crabbed only (44%), and for respondents who reported both 
fishing and crabbing (12%).   
 
Burger (2002) reported that more than 30% of the respondents reported that they did not eat 
the fish and crabs that they caught.  When asked the reason why people engaged in angling 
activities, the majority of respondents indicated that they fished (63%) or crabbed (68%) for 
recreation, and only 4% stated that they angled to obtain food.  
 
Some of the limitations of the Burger (2002) study are that anglers were interviewed for only 
4 months of the year and did not include months when fishing and crabbing activity, as well 
as fish and crab availability, are lower (e.g., winter).  The study also did not record data on 
the number, species, or sizes of fish or crab caught and kept by anglers. 
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2.1.2 New York State-wide Angler Survey 

The New York State-wide survey (Connelly et al. 1992) was based on a mail survey of 
licensed anglers throughout New York State to determine anglers’ knowledge of fishing 
advisories and the effect of advisories on fish consumption patterns.  A total of 1,030 licensed 
anglers returned completed surveys.  An additional 100 individuals who did not respond to 
the mail survey were contacted by telephone to account for potential non-response bias.  
Data collected included the number of fish caught, fishing location, and species.  It should be 
noted that the objective of this study was not to establish or evaluate fish consumption rates, 
but to evaluate the impact that knowledge of fish advisories has on fishing habits and fish 
consumption.  It should also be noted that this was primarily a freshwater survey focused on 
anglers who fish in rivers, lakes, and streams.  For example, the results of the survey 
indicated that smallmouth bass and brown bullhead were the most frequently caught and 
consumed species in New York (Alcoa 2002).  In addition, because this was a state-wide 
survey, the licensed anglers that responded likely represent a very different demographic and 
geographic distribution than anglers that might frequent the Study Area. 
 
A limitation of the Connelly et al. (1992) study with respect to estimating fish consumption 
rates is that although information on the number of sport-caught meals consumed was 
obtained, information on the size of the fish or portions consumed was not collected.   
 

2.1.3 New York State Department of Health 

NYSDOH uses a fish consumption rate of 32 g/day to evaluate fish advisories within 
New York State.  This fish consumption rate is based on the 90th percentile developed from 
the Connelly et al. 1992 study discussed in the preceding section (i.e., 31.9 g/day rounded up 
to 32 g/day).  NYSDOH considers this consumption rate a reasonably conservative rate to 
represent sport fish consumption by avid anglers throughout New York State for human 
health risk assessments (Mukasa 2013). 
 

2.1.4 USEPA Exposure Factors Handbook: 2011 Edition 

USEPA evaluates fish consumption studies and presents the results of its analysis in an 
Exposure Factors Handbook.  The most recent version was published in 2011 (USEPA 2011).  
The previous version was published in 1997 (USEPA 1997).  The Exposure Factors Handbook 
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is a guidance document that presents the findings of the studies and the estimates for various 
exposure factors for human contact with environmental media that USEPA has derived based 
on its analysis of available data.  In the Exposure Factors Handbook, a number of fish 
consumption rates are presented for the general population of the United States, individuals 
who consume sport-caught fish from marine or freshwaters, and various subpopulations of 
anglers based on geography or demographics.  The 1997 edition of the Exposure Factors 
Handbook included recommended fish consumption rates for freshwater and marine anglers.  
However, the revised 2011 edition does not provide such specific recommendations but 
instead presents a range of recommended values from various studies that it identifies as 
being regionally relevant and reliable and recommends that users select the rate that is most 
applicable for their needs and site (e.g., geography and waterbody type).  For the Study Area, 
the most relevant regional fish consumption rates from the 2011 Exposure Factors Handbook 
are for the marine anglers from the Mid-Atlantic States.   
 
The regional fish consumption rates for the Mid-Atlantic States were derived from National 
Marine Fisheries Service (NMFS) systematic surveys of marine recreational fishing 
(USEPA 2011).  These surveys were designed to estimate the size of the recreational marine 
finfish catch by location, species, and fishing method.  The surveys also provide estimates for 
the total number of participants in marine recreational fishing and the total number of 
fishing trips.   
 
The NMFS surveys involve the following two components: 1) telephone surveys; and 
2) direct interviewing of fishermen in the field.  The recreational fish intake distributions 
that are reported are based on marine finfish and based only on the catch of anglers in their 
home state.  The survey utilizes a national site register that details marine fishing locations in 
each state.  Sites for field interviews were chosen in proportion to fishing frequency at the 
site.  Anglers fishing on shore, private boat, and charter/party boat modes who had 
completed their fishing were interviewed.  For the 1986 NMFS survey for the Mid-Atlantic 
States, 74% of the marine recreational catch was from inland waters or within 3 miles from 
shore.  Therefore, these intake distributions provide an estimate of locally caught marine 
fish.  The Mid-Atlantic marine finfish average daily intake distributions were identified as 
representing the most regionally relevant dataset available from the NMFS survey 
information.  The Mid-Atlantic States include New York, New Jersey, Maryland, Delaware, 
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and Virginia, and the dataset includes information on species present in the region, including 
striped bass.  USEPA used the data from the NMFS surveys to generate the intake 
distributions that are presented in Table 10-50 of the 2011 Exposure Factors Handbook 
(USEPA 2011).  The Mid-Atlantic State daily intake of marine finfish for adults at the 
95th percentile rate is 18.9 g/day, and the adult mean rate is 6.3 g/day. 
 
The Burger (2002) data are also presented in USEPA’s 2011 Exposure Factors Handbook 
where USEPA estimated a mean daily fish consumption rate by dividing the yearly 
consumption rate by 365 days.  The mean fish consumption rate of 22 g/day is presented in 
the Exposure Factors Handbook (see Table 10-66 in USEPA 2011). 
 

2.2 National Fish Consumption Studies 

Fish consumption rates compiled from one national survey are reviewed in this section.  This 
national survey is the National Health and Nutrition Examination Survey (NHANES). 
 

2.2.1 National Health and Nutrition Examination Survey 

USEPA has one primary source of data that is commonly used for determining national 
consumption rates for the United States population—the NHANES data.  The NHANES 
report includes the fish consumption rates that are used by USEPA to establish Ambient 
Water Quality Criteria (AWQC) for the protection of human health under the Clean Water 
Act program.  Freshwater and estuarine fish consumption rates for the United States adult 
population 21 years of age and older from Table 9a of the NHANES report (USEPA 2014a) 
were evaluated because they are the consumption rates USEPA used to update the National 
Recommended Water Quality Criteria for the protection of human health (USEPA 2014b), 
along with updated body weight and drinking water intake data from the Exposure Factors 
Handbook (USEPA 2011).  USEPA is currently recommending the 90th percentile fish 
consumption rate of 22 g/day from the NHANES report for the purposes of updating the 
human health AWQC.  For the prior AWQC (USEPA 2000a), USEPA’s previously 
recommended fish consumption rate of 17.5 g/day was based on the 90th percentile 
consumption rate of freshwater and estuarine fish for the United States adult population that 
was derived from the 1994 to 1996 Continuing Survey of Food Intakes by Individuals data 
(USFDA 1998). 
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2.3 USEPA Region 2 CERCLA Site Fish Consumption Rates  

The fish consumption rates from three USEPA Region 2 CERCLA sites also were evaluated to 
examine precedents used in Region 2 to develop fish consumption rates for CERCLA 
HHRAs.  The three CERCLA sites evaluated are the Gowanus Canal Site in New York, the 
Lower Passaic River Study Area Site in New Jersey, and the Hudson River PCB Site in 
New York.  These three sites were selected because they are sediment CERCLA sites located 
in urban industrial waterways in proximity to Newtown Creek. 
 

2.3.1 Gowanus Canal Site 

The Gowanus Canal Site is a 100-foot-wide, 1.8-mile-long, man-made canal located in the 
New York City borough of Brooklyn.  The canal was built in the 1860s by bulkheading and 
dredging a tidal creek.  The canal is located in a mixed residential-commercial-industrial area 
and borders several residential neighborhoods.  The entire shoreline of Gowanus Canal 
consists of retaining structures or bulkheads.  The waterfront adjacent to the canal is 
primarily commercial and industrial and currently consists of concrete plants, warehouses, 
and parking lots (HDR et al. 2011b).  The Gowanus Canal shares many of the same attributes 
of the Study Area.  Both waterways have shorelines that are almost exclusively built up and 
with no or extremely limited areas of natural shoreline or exposed sediment.  Access to both 
waterways is limited to the public, though the five bridges that cross the Gowanus Canal are 
lower in height than bridges crossing the Study Area and provide opportunities for public 
access for recreational angling opportunities that do not exist within the Study Area.    
 
The HHRA prepared by USEPA for the Gowanus Canal CERCLA Site (HDR et al. 2011a), 
considered the results from the two regional studies discussed earlier in this document 
(Connelly et al. 1992; Burger 2002) in developing fish consumption rates.  However, the 
95th percentile recreational freshwater angler’s fish ingestion rate of 26 g/day from the 1997 
Exposure Factors Handbook (USEPA 1997) was selected for use as the RME.  This value was 
selected because it was reported to be similar to the mean fish consumption rate from Burger 
(2002) of 22 g/day and the 90th percentile fish consumption rate value derived from 
Connelly et al. (1992) of 31.9 g/day (HDR et al. 2011a).  The mean recreational freshwater 
angler’s fish ingestion rate of 8 g/day (USEPA 1997) was used for the CTE. 
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2.3.2 Lower Passaic River Study Area Site 

The Passaic River is an 80-mile waterway that flows from its headwaters in southern 
Morris County to Newark Bay in northern New Jersey.  The Lower Passaic River Study Area 
comprises a 17.4-mile stretch of the Lower Passaic River with the upstream boundary at the 
Dundee Dam at river mile 17.4 and the downstream boundary located at the confluence of 
the Passaic River and Newark Bay.  Land use along the 17.4-mile Lower Passaic River varies 
considerably and includes areas characterized by high-density commercial and industrial 
development and areas that are more residential with open areas including parks.  In general, 
the dominant land use within the lower 7 miles of the Lower Passaic River is 
commercial/industrial, while the upper 10.4 miles is a mix of residential/recreational/open 
space and commercial/industrial.  The Lower Passaic River Study Area, by virtue of its length 
and variety of land use characteristics, is a much different waterway than Newtown Creek.  
Newtown Creek, in contrast, is an approximately 3.8-mile urban/industrial waterway that is 
lacking natural shorelines and has very limited available access to the public.   
 
To derive a fish consumption rate for the Lower Passaic River Study Area, USEPA first used 
the results from Burger (2002) to develop an RME fish consumption rate of 37.3 g/day, based 
on the 90th percentile consumption rate from this survey, and a CTE consumption rate of 
3.7 g/day, based on the 50th percentile consumption rate from this survey.  Second, USEPA 
used the 90th percentile from the Burger study and the 90th percentile from the Connelly 
study (i.e., 31.9 g/day; Connelly et al. 1992; USEPA 2012b) to calculate the RME fish 
consumption rate of 34.6 g/day for the Lower Passaic River Study Area.  The CTE fish 
consumption rate of 3.9 g/day was developed based on the average of the 50th percentile 
value of 3.7 g/day from Burger (2002) and the 50th percentile value of 4.0 g/day from 
Connelly et al. (1992). 
 

2.3.3 Hudson River PCB Site 

The Hudson River PCB Site comprises an approximately 200-mile stretch of the 
Hudson River in eastern New York State from Hudson Falls, New York, to the Battery in 
New York City, and includes communities in 14 New York counties and two counties in 
New Jersey.  The site is divided into the Upper Hudson River, which runs from Hudson Falls 
to the Federal Dam at Troy (a distance of approximately 40 miles), and the Lower Hudson 
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River, which runs from the Federal Dam at Troy to the southern tip of Manhattan at the 
Battery in New York City.  The Hudson River is also a much different waterway than 
Newtown Creek based on its size and geographical reach. 
 
To derive a fish consumption rate for the Hudson River PCB Site, USEPA obtained the 
survey data from Connelly et al. (1992) and evaluated its applicability to New York Bay, 
including the Hudson River Superfund Site, based on waterbody type, climate, and 
availability of fish species.  Consumption rates were calculated assuming an 8-ounce 
(227 g/day) meal-size portion for 51 (90th percentile) and 6.4 (50th percentile) fish meals per 
year, for the RME and CTE, respectively.  This input resulted in a calculated RME fish 
consumption rate for the 90th percentile of 31.9 g/day and a CTE for the 50th percentile of 
4.0 g/day for the Hudson River CERCLA Site HHRA (TAMS and Gradient 2000; 
Connelly et al. 1992). 
 

2.4 Crab Consumption Rates 

Crab consumption rates are not available for the Study Area; therefore, crab consumption 
rates were evaluated from available regional studies (see Section 2.1.1 herein; Burger 2002), 
national studies (USEPA 2011), and based on a review of precedent at the three Region 2 
CERCLA sites previously discussed for fish consumption rates. 
 
The 2011 USEPA Exposure Factors Handbook also presents a variety of shellfish 
consumption rates (USEPA 2011).  These consumption rates include crabs, as well as other 
species such as clams and oysters.  Five of the studies included data specific to crab 
consumption rates, including Burger (2002) (see Section 2.1.1).  Crab consumption rates were 
available from a tribal consumption study in Washington State, a survey conducted in 
Puerto Rico, a nationwide general population consumption survey from 1980, and two 
surveys conducted in New Jersey in the Newark Bay Complex and in Barnegat Bay 
(Central Jersey on the Atlantic coast).  Of these studies, Burger (2002) was determined to be 
the most applicable study for Newtown Creek based on geography.  Furthermore, there is 
precedent at other Region 2 Superfund sites to use the Burger (2002) survey data.  USEPA 
Region 2 used the data collected from Burger (2002) to develop crab consumption rates used 
in the HHRAs for the Gowanus Canal and the Lower Passaic River Study Area sites.  
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For the Gowanus Canal CERCLA Site, USEPA used the summary data from Burger (2002) to 
develop the crab consumption rates.  Burger (2002) estimated monthly crab consumption by 
multiplying the reported number of crabs eaten per month by the mass of the edible portion 
of the crab.  Annual crab consumption was estimated by multiplying the monthly 
consumption rates by the number of months in a year over which the survey respondents 
reported eating self-caught crabs.  Burger (2002) assumed the average size of one crab was 
70 grams.  For Gowanus Canal, USEPA estimated a mean daily crab consumption rate by 
dividing the yearly consumption rate by 365 days and then used the standard error provided 
by Burger to derive a 95th upper confidence limit (UCL) of the mean of 23 g/day for the 
RME and used the mean of 16 g/day for the CTE (HDR et al. 2011a). 
 
For the Lower Passaic River Study Area Site, USEPA obtained the raw data used by Burger 
(2002) to develop crab consumption rates (USEPA 2012b).  USEPA refined the Burger dataset 
to only include respondents that provided sufficient information for estimating consumption 
rates and removed outliers.  Additionally, the average edible portion of crab was adjusted to 
45 grams per crab (instead of 70 grams), based on the average weight of edible meat (muscle 
and hepatopancreas) of crab collected from the Lower Passaic River Study Area 
(USEPA 2012b).  The 90th percentile of 20.9 g/day was selected for the RME value, and the 
mean of 3.0 g/day was selected for the CTE value. 
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3 STUDY AREA SITE-SPECIFIC CONDITIONS 

The development of fish and crab consumption rates that are applicable to the Study Area 
must consider the site-specific conditions that influence recreational angling and crabbing 
activities within the Study Area.    
 
The Study Area has characteristics that reduce the opportunities for the general public to fish 
and crab recreationally within the Study Area boundary.  These include shoreline conditions 
that significantly limit access to Newtown Creek and its tributaries and therefore constrain 
the opportunities for recreational anglers to fish and crab within the Study Area.  As 
reported in the Phase 2 Remedial Investigation Work Plan – Volume 1 (Anchor QEA 2014), 
the Study Area and surrounding environs has been designated by New York City as one of its 
six Significant Maritime and Industrial Areas (SMIAs).  This designation acknowledges the 
significant maritime industrial use of Newtown Creek and its tributaries.  Access to the 
Study Area by the public is severely restricted on the land side by physical controls 
(e.g., fences and bulkheads) and security and surveillance controls operated by the industrial 
facilities surrounding the Study Area.  A shoreline survey conducted during Phase 1 
(Anchor QEA 2012) reported that 99% of the shoreline consisted of bulkhead material 
(i.e., concrete, metal, and wood), riprap, and rock, which further limit public access to the 
Study Area.   
 
Currently, there are only two locations where the general public can gain access to the 
waterfront along Newtown Creek—Manhattan Avenue Park and the Newtown Creek 
Nature Walk.  Both of these access areas are located in the lower portion of the Study Area as 
shown in Figure 1.  Because of these access limitations, the frequency and intensity of 
angling within the Study Area would not be at levels reported for the general recreational 
angling population, and are most likely significantly less than those reported values.   
 
In addition to the overall lack of access to the Study Area, there are also high quality access 
areas for recreational angling and crabbing available in areas in close proximity to the 
Study Area.  Figure 2 shows 14 locations that were identified by the New York State 
Department of Environmental Conservation (NYSDEC undated) as publicly available access 
locations for recreational angling in Brooklyn, Queens, and on Roosevelt Island along the 
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East River.  All 14 locations are within 2 miles of the mouth of Newtown Creek.  However, 
given access limitations to the Study Area, individuals that access the Study Area are likely 
opportunistic anglers that would limit fishing and crabbing activities to the two access 
locations within the Study Area or to trespass to fish or crab within the Study Area.   
 
The recreational fish and crab consumption rate for the Study Area is, therefore, expected to 
be much lower than the fish consumption rates estimated for the greater Newark Bay and 
New York Harbor areas, as well as New York State-wide rates for all of these reasons. 
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4 RECOMMENDED FISH AND CRAB CONSUMPTION RATES FOR THE 
STUDY AREA 

The following two subsections provide the recommended fish and crab consumption rates 
for the Newtown Creek BHHRA.   
 

4.1 Recommended Fish Consumption Rate for Newtown Creek BHHRA 

USEPA’s suggested hierarchy of sources of available fish consumption data was followed to 
establish a representative fish consumption rate for the Newtown Creek BHHRA.  No 
site-specific surveys of the Study Area are available; therefore, information from four 
regional information sources (see Section 2.1 herein; Burger [2002]; Connelly et al. [1992]; 
Mukasa [2013]; and USEPA [2011]), one national study (see Section 2.2 herein; and 
USEPA [2014a]), as well as precedents at three other USEPA Region 2 CERCLA sites 
(see Section 2.3 herein; HDR et al. [2011b]; USEPA [2012]; and TAMS and Gradient [2000]), 
were reviewed in order to determine the most appropriate fish consumption rate to use for 
the Study Area. 
 
Adult 90th percentile fish consumption rates have been derived from both the Burger (2002) 
study (37.3 g/day) and the Connolly et al. (1992) study (31.9 g/day) (see Table 1).  Both of 
these fish consumption rates represent upper-bound estimates based on general recreational 
angling activities conducted in waterbodies without access restrictions and that also include 
high quality fishing areas in flowing rivers, streams, and lakes throughout New York State 
and within the expansive Newark Bay Complex, New York, and New Jersey geographical 
areas.  The Connelly et al. study, in particular, would have included a recreational angler 
demographic much different than would be expected in the Study Area, given the state-wide 
nature of the study and the fact that it was focused on freshwater fishing.  As such, these 
upper-bound fish consumption rates overestimate the fish consumption rates that can occur 
within the Study Area, a dead-end waterbody with significantly restricted access. 
 
The USEPA 2011 Exposure Factors Handbook provides a regional 95th percentile marine fish 
consumption rate value for the Mid-Atlantic States of 18.9 g/day.  The fish consumption rate 
from this regional study is considered more representative of the limited angling that can 
occur within the Study Area.  For comparison, the USEPA national default 90th percentile 
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value for establishing AWQC from the NHANES report is 22 g/day.  This value provides 
additional perspective that the fish consumption rates derived from Burger (2002) and 
Connolly et al. (1992) are not representative of consumption rates in the Study Area.  The 
Mid-Atlantic States value is considered more representative of the Study Area than the 
NHANES value because it is focused on marine fishing activity, which is consistent with the 
Study Area environment. 
 
The recommended default marine recreational fish consumption rates for Mid-Atlantic 
States (which includes New York) from Table 10-50 of the USEPA 2011 Exposure Factors 
Handbook are based on NMFS surveys and are assumed to represent the intake for the 
recreational fishing population for adults (greater than 18 years old) (USEPA 2011).  The 
95th percentile fish consumption rate of 18.9 g/day is recommended for the RME, and the 
mean of 6.3 g/day is recommended for the CTE for adult receptors fishing in the Study Area. 
 
The fish consumption rates for the adolescent and child for the Mid-Atlantic marine dataset 
were calculated according to the methods provided in Table 10-3 (note “b”) of the 2011 
Exposure Factors Handbook (USEPA 2011).  The age class-specific fish consumption rates 
were calculated based on ratios of marine fish intake for a general population of children and 
adolescents to that of adults using data from USEPA’s analysis of Continuing Survey of Food 
Intake by Individuals (CSFII) data as presented in Table 10-31 of the USEPA 2011 Exposure 
Factors Handbook.  The ratios of each child and adolescent age group (ages 3 to less than 6, 
6 to less than 11, 11 to less than 16, and 16 to less than 18) to adults greater than 18 years of 
age were calculated separately for the means and 95th percentiles.  These ratios were 
multiplied by the adult recreational marine consumption rate for the Mid-Atlantic region 
(see Table 10-50 of the USEPA 2011 Exposure Factors Handbook) to create a fish 
consumption rate for each child and adolescent age class4.  A weighted average consumption 
rate for each age class was calculated based on the number of years represented by each age 
group.  These calculations resulted in a 95th percentile RME fish consumption rate of 
10.4  g/day and a mean CTE fish consumption rate of 3.3 g/day for the adolescent receptor.  
The consumption rate for the child receptor was based on the calculated fish consumption 

                                                 
4 The 95th percentile and mean consumption rates, respectively, for the three adolescent age groups are as 
follows: 6 to less than 11 = 9.0 and 2.8 g/day; 11 to less than 16 = 13.2 and 3.9 g/day; and 16 to less than 
18 = 6.9 and 3.1 g/day. 
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rate for the age 3 to less than 6 age group.  This calculation resulted in a 95th percentile RME 
fish consumption rate of 9.2 g/day and a mean CTE fish consumption rate of 2.8 g/day for the 
child receptor.    
 
These proposed adult, adolescent, and child fish consumption rates for use in the 
Newtown Creek BHHRA are presented in Table 2. 
 
There is USEPA Region 2 precedent for using a fish consumption rate from the USEPA 
Exposure Factors Handbook.  For the Gowanus Canal Site HHRA, the RME fish consumption 
rate was the 95th percentile value for recreational freshwater anglers based on data from 
Table 10-84 of USEPA’s 1997 Exposure Factors Handbook (USEPA 1997), and the CTE was 
based on the mean.  However, for Newtown Creek, marine angler data are considered more 
appropriate and representative of Study Area conditions based on the Phase 2 salinity 
measurements.  In the main stem of Newtown Creek, salinity ranged from 5.3 to 24.9 parts 
per thousand (ppt) with a mean of 21.3 ppt, and in the tributaries, salinity ranged from 5.1 to 
23.5 ppt with a mean of 19.6 ppt. 
 

4.2 Recommended Crab Consumption Rate for Newtown Creek BHHRA 

In the absence of site-specific crab consumption rates and the limited data available from 
most regional and national information sources, the Burger (2002) survey data are 
recommended as the most relevant data to use to develop a crab consumption rate for the 
Study Area.  There is regional precedence at other Region 2 CERCLA sites for use of the 
Burger (2002) survey data.  Therefore, for the Study Area, a crab consumption rate was 
estimated consistent with USEPA’s approach for the Gowanus Canal CERCLA Site HHRA, 
by dividing the yearly rate of self-caught crabs from Burger (2002) by the number of days in 
a year (365 days) to determine a daily consumption rate.  However, the average edible 
portion of crab was adjusted to 21 grams (instead of 70 grams) per crab based on the average 
weight of edible meat (muscle and hepatopancreas) of crab collected from Newtown Creek 
during the Phase 2 field effort.  This adjustment of crab consumption rates from Burger 
(2002), based on site-specific crab weights, also is consistent with the site-specific adjustment 
used in the Lower Passaic River CERCLA Site HHRA. 
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These calculations result in an adult 95th UCL RME crab consumption rate of 8.1 g/day and a 
mean CTE crab consumption rate of 4.7 g/day for the Study Area.  Consumption rates for the 
child and adolescent receptors were estimated based on the fish consumption rate ratios 
described in Section 4.1.  These calculations result in a 95th UCL RME crab consumption 
rates of 3.9 g/day for the child receptor and 4.5 g/day for the adolescent receptor, and mean 
CTE crab consumption rates of 2.1 g/day for the child receptor 2.5 g/day for the adolescent 
receptor.   
 
The proposed adult, adolescent, and child crab consumption rates for the use in the 
Newtown Creek BHHRA are presented in Table 2. 
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5 ADJUSTMENTS TO FISH AND CRAB CONSUMPTION RATES FOR THE 
STUDY AREA 

The following subsection discusses adjustments to the recommended fish and crab 
consumption rates for the Study Area consistent with USEPA guidance.   
 

5.1 Cooking Loss 

Cooking procedures can modify the amount of contaminant ingested by fish consumers 
(USEPA 2000b).  The “Cooking Loss” parameter accounts for the amount of contaminant in 
tissue that is “lost” during the cooking process, and thus not consumed by the receptor.  The 
available literature was reviewed to establish proposed cooking loss factors for organic 
contaminants present in Study Area tissues. 
 

5.1.1 Fish Cooking Loss 

In fish, contaminant losses from cooking may be a function of the cooking method 
(i.e., baking, frying, or broiling), cooking duration, temperature during cooking, preparation 
techniques (i.e., trimmed versus untrimmed or with or without skin), lipid content of the 
fish, fish species, magnitude of contamination in the raw fish, and the extent to which lipids 
separated during cooking are consumed.  Individual preferences for various preparation and 
cooking methods and other related habits (e.g., consuming of soups and stews that were 
prepared with whole fish and consuming pan drippings) may result in consumption of 
contaminants “lost” from the fish upon cooking (USEPA 2000b).   
 

5.1.1.1 Fish Cooking Loss Evaluation 

To establish potential cooking loss values for the chemical classes that are likely to be 
evaluated in the BHHRA, cooking loss values were reviewed from the available literature.  
The results of cooking loss studies indicate that there is considerable variability in the 
findings based on cooking preparation and methods.  For example, percent reductions in PCB 
concentrations from cooking preparation methods such as skinning and trimming fatty 
tissues from fish can vary from 43% to 64% (Skea et al. 1979) and can vary based on cooking 
methods from 0% (broiling) to 80% (trimming and cooking; Skea et al. 1979).  Similar 
patterns have been noted for other lipophilic organic chemicals such as dioxins/furans 
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(cooking loss estimates range from 37% to 80%; Zabik and Zabik 1995) and dieldrin (3% to 
93%; Zabik et al. 1994; Zabik and Zabik 1995).  The data for metals suggest that metal 
concentrations are not significantly reduced by processing or cooking methods.   
 
USEPA (2000c) provides a comprehensive summary of studies that have been conducted to 
evaluate fish preparation and cooking methods for a variety of species and contaminants.  
Although reported cooking losses vary considerably among the numerous studies 
summarized by USEPA, appropriate representative cooking loss values can be determined 
based on the distribution of the findings.  Table 3 presents summary statistics of the range of 
the percent loss for the anticipated fish tissue organic COPCs based on the data provided in 
Table C-1 of USEPA 2000c (referred to as the USEPA 2000c dataset).  All values from 
Table C-1 were included because there were no consistent differences in contaminant losses 
among the various species, preparation methods, and cooking methods.  
 
USEPA guidance does not recommend cooking loss adjustments for the RME exposure 
scenario.  However, based on the preceding discussion, it is appropriate to assume that some 
measure of cooking loss is expected for organic compounds.  Therefore, a cooking loss factor 
is proposed for use for the CTE scenario.  The CTE scenario is meant to reflect a mean 
exposure condition, and consistent with USEPA guidance, the 50th percentile cooking loss 
estimates from Table 3 are proposed for the Study Area.   
 
The 50th percentile values from Table 3 are comparable to cooking loss factor 
recommendations provided in both federal and state guidance, which provides general 
cooking loss values for organic chemicals.  The 2011 Exposure Factors Handbook 
(USEPA 2011) provides a recommended default adjustment for cooking and preparation loss 
for fish and shellfish.  As presented Table 13-69 of the Exposure Factors Handbook 
(USEPA 2011), the mean net preparation/cooking loss for fish and shellfish is 31.5%, which 
falls within the 50th percentile range of percent loss for organic chemicals presented in 
Table 3 of 29 to 54%.  Similarly, the State of California uses a cooking loss of 30% for PCBs 
and other organic chemicals in the development of its Fish Contaminant Goals and Advisory 
Tissue Levels (OEHHA 2008).  In addition, the California guidance recommends a cooking 
and skinning factor of 50% when contaminant levels are measured in skin-on fillets to 
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account for losses that occur during both processes combined.  These cooking loss values fall 
within the 50th percentile range of percent loss for organic chemicals presented in Table 3. 
 

 Precedent at Other Region 2 CERCLA Sites 

The percent cooking losses used by other Region 2 CERCLA Sites were also compiled and 
reviewed as presented in Table 4 along with the 50th percentile values from USEPA 2000c.  
 
For the Hudson River HHRA (TAMS and Gradient 2000), the studies reviewed found that 
the rate of cooking loss ranged from 0 to 74% and concluded that most PCBs losses where 
within the range of 10 and 40%.  A 20% cooking loss was selected for PCBs because it was 
the midpoint between 0 and 40% and was used for the CTE scenario.  No loss was assumed 
for the RME scenario.   
 
The Gowanus Canal HHRA (HDR et al. 2011a) used the USEPA 2000c dataset as the basis for 
the cooking loss values presented in Table 4.  The cooking loss values used for the CTE 
exposure scenario and the RME exposure scenario also assumed no cooking loss.   
 
The Lower Eight Miles of the Lower Passaic River CERCLA Site (Louis Berger 2014) 
developed cooking loss factors for the CTE exposure scenario, which were consistent with 
the values used for the Gowanus Canal with the exception of PCBs.  The evaluation of PCB 
cooking loss for the Lower Eight Miles of the Lower Passaic River found that the previously 
recommended cooking loss of 20% in the Hudson River HHRA was in the 25th percentile of 
the USEPA dataset.  As a result, the median cooking loss of 30% PCBs in fish was used for 
the CTE exposure scenario (Louis Berger 2014), which is similar to the 50th percentile from 
the USEPA dataset.  The RME exposure scenario assumed that cooking loss was 0%. 
 
Most recently, cooking loss factors were presented at the Battelle Conference in 2015 
(Ruffle 2015), which included the cooking loss results for PCBs, 
dichlordiphenyltrichloroethane (DDT) isomers, and dioxin/furans.  The cooking loss factors 
reported were 30% for PCBs, 48% for dioxins/furans, and 32% for DDT isomers.  Ruffle 
(2015) also reported that loss factors for other organochlorine compounds are expected to fall 
in the same range of 30 to 50%.  This analysis included more recent studies; however, the 
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cooking loss factors presented are consistent with the values that have been derived from 
previous evaluations from the literature.   
 

5.1.1.2 Fish Cooking Loss Recommendation 

The recommended cooking loss factors for the Study Area CTE exposure scenario for organic 
chemicals are the 50th percentile values from the USEPA (2000c) dataset (see Table 4), 
which are generally consistent with the CTE cooking losses that have be used at other 
Region 2 CERCLA Sites and federal and state guidance values.  These values are summarized 
in Table 5.  
 

5.1.2 Crab Cooking Loss 

For crabs, exposure to the contaminant depends not only on the specific part of the crab 
consumed, but also on the method of cooking.  No specific cooking method can be relied on 
to reduce contaminant levels in crab due to the assumption that crabs are cooked whole, 
even if the hepatopancreas is not eaten.  Exposure to contaminants may still occur if the crab 
is cooked before the hepatopancreas is removed and if the liquid used to boil the crab is used 
in juices, sauces, bisques, or soups.  A study on the changes in the distribution of PCBs in 
blue crab caused by boiling or steaming concluded that both cooking procedures reduced 
PCBs by more than 20% with and without the hepatopancreas intact; however, the cooking 
water contained 80% of the PCBs lost from the crab (Zabik et al. 1992).  Therefore, cooking 
losses for crabs are assumed to be 0% for all contaminants because of uncertainty in the 
cooking method and the assumption that cooking liquid is consumed along with the 
crab meat. 
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6 CONCLUSION 

Fish and shellfish consumption by recreational anglers and crabbers is an exposure pathway 
that will be quantitatively evaluated in the BHHRA for the Study Area.  This document has 
summarized the recommended exposure parameters for the recreational angler and crabber 
receptors for use in the BHHRA and the rationale for those parameters.  Recommended fish 
and crab consumption rates were presented in Section 4 of this document and are 
summarized in Table 2. 
 
These recommended fish and crab consumption rates are appropriate for use in the 
Newtown Creek BHHRA for the following reasons: 

• The fish consumption rates were developed following USEPA guidance 
(USEPA 1989, 2011). 

• The 2011 Exposure Factors Handbook (USEPA 2011) recommends that users select 
the rate that is most applicable for their needs and site (e.g., geography and waterbody 
type).  Specifically for Newtown Creek, the following apply: 

− Site-specific consumption rates are not available. 
− Limited use of and access to the site for fishing and crabbing activities impacts 

recreational angling and crabbing activities. 
− Newtown Creek is an estuarine/marine waterbody. 

• There is only one regional crab survey (Burger 2002), which was also presented in the 
USEPA 2011 Exposure Factors Handbook, with enough information to calculate 
appropriate regional crab consumption rates. 

• The fish and crab consumption rates were developed using consistent methods used in 
other Region 2 Superfund sites for determining appropriate consumption rates. 
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Table 1
National and Regional Fish and Crab Consumption Rates

BHHRA – Recommended Fish and Crab Consumption Rates
Newtown Creek RI/FS 1 of 2

August 2015
151037-01.01

RME CTE

NYSDOH 
Regional Fish 

Advisory

Used to develop fish 
advisories or for health 

consultations
Adult Angler Fish Mukasa 2013

Used by NYSDOH for HHRAs; consumption rate based 90th percentile from 
1991 New York Angler Survey (Connelly et al. 1992); same rate as used in the 
Hudson River Superfund Site HHRA (31.9 g/day rounded to 32 g/day)

Draft 2014 USEPA 
Revised National 
AWQC

USEPA 2014a

Data from USEPA’s Estimated Fish Consumption Rates for the U.S. Population 
and Selected Subpopulations (NHANES 2003-2010)  Table 9a (Freshwater and 
estuarine fish consumption for the U.S. adult population 21 years of age 
and older)

2000 USEPA National 
AWQC

USEPA 2000
Data from freshwater and estuarine FCRs for the United States adult 
population from 1994 to 1996 Continuing Survey of Food Intakes by 
Individuals national USDA study

26 (95th percentile) 8 (mean)
Freshwater Anglers: Mean of New York, Michigan, and Maine 95th 
percentiles and mean, Table 10-84 (recommended agency value)

18 (95th percentile) 5.6 (mean) Marine Anglers for Atlantic States, Table 10-83 (recommended agency value)

USEPA 2011

1997 USEPA Exposure 
Factors Handbook

USEPA 1997 and
USEPA 1997 Errata

Adult Angler

2011 USEPA Exposure 
Factors Handbook

General 
USEPA 

Guidance 

Used for assessing 
exposure to contaminants 
in the environment for a 
variety of purposes and 

programs

Fish

Guidance Document

Consumption Rate (g/day)

Program Purpose/Use Seafood Type

Mid-Atlantic States Adult 
Marine Angler

18.9 (95th percentile) 6.3 (mean)
Marine Anglers: Based on 1993 NMFS survey for Mid-Atlantic states (New 
York, New Jersey, Maryland, Delaware, and Virginia), Table 10-50

Reference NotesReceptor type
State Guidance/Criteria

National 
CWA 

Used to develop 
national AWQC 

Adult Resident 
(general population) 

Fish

22 (90th percentile)

17.5 (90th percentile)

32 (90th percentile)

Federal Guidance/Criteria



Table 1
National and Regional Fish and Crab Consumption Rates

BHHRA – Recommended Fish and Crab Consumption Rates
Newtown Creek RI/FS 2 of 2

August 2015
151037-01.01

RME CTEGuidance Document

Consumption Rate (g/day)

Program Purpose/Use Seafood Type Reference NotesReceptor type
 

Fish 26 (95th percentile) 8 (mean)
USEPA 1997 Errata

as cited in
HDR et al. 2011

Recreational Freshwater Angler national value from the 1997 Exposure 
Factors Handbook (Table 10-84, subsequently revised in the errata)

Crab 23 (95th UCL) 16 (mean)
Burger 2002 as cited in 

HDR et al. 2011
Based on summary data presented in Burger (2002); no adjustment to the 
edible crab tissue weight of 70 grams

Fish 34.6 (90th percentile) 3.9 (50th percentile)

RME based on average of 90th percentile consumption rates from Burger 
(2002) (37.3 g/day) and Connelly et al. (1992) (31.9 g/day); CTE based on the 
average of the 50th percentile consumption rates from Burger (2002) (3.7 
g/day) and Connelly et al. (1992) (4.0 g/day); USEPA obtained the raw data 
from both studies and calculated the 90th percentiles with outliers removed

Crab 20.9 (90th percentile) 3.0 (50th percentile)

Based on Burger (2002) data but estimated edible portion (muscle and 
hepatopancreas) crab weight adjusted from 70 grams to 45 grams based on 
the mean site-specific crab weight; USEPA obtained the raw data and 
calculated the 90th percentiles with outliers removed for the RME

Hudson River PCB Site CERCLA NA Adult Angler Fish 31.9 (90th percentile) 4.0 (50th percentile)
TAMS and Gradient 

2000

Based on Connelly et al. (1992) fish meals consumed per year; fish 
consumption rates were calculated based on a portion size of 227 grams 
(8 ounces)

Fishing Habits and Fish 
Consumption New York 
Fisheries

NA NA Adult Angler Fish 31.9 (90th percentile) 4.0 (50th percentile) Connelly et al.  1992
New York state-wide angler survey; fish consumption rates were calculated 
based on a portion size of 227 grams (8 ounces); 90th and 50th percentile 
values from TAMS and Gradient, 2000

Fish

Crab

Notes:
AWQC = Ambient Water Quality Criteria 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act
CTE = central tendency exposure
CWA = Clean Water Act
FCR = fish consumption rate
g/day = gram per day
HHRA = human health risk assessment
NA = not applicable
NMFS = National Marine Fisheries Service
NYSDOH = New York Department of Health
RME = reasonable maximum exposure
UCL = upper confidence limit
USDA = U.S. Department of Agriculture
USEPA = U.S. Environmental Protection Agency

Burger 2002 and USEPA 
2011

Based on summary data presented in Burger (2002) and reported in 
USEPA 2011

Gowanus Canal Site

Lower Passaic River 
Study Area

Regional Surveys

22 (mean)Consumption Patterns 
and Why People Fish

NA NA Adult Angler
16 (mean)

USEPA 2012

Other Region 2 Superfund HHRAs

NA

NA

Adult Angler/Crabber

Adult Angler/Crabber

CERCLA

CERCLA



Table 2
Proposed Newtown Creek BHHRA Fish and Crab Consumption Rates for Adult, Adolescent, and Child

BHHRA – Recommended Fish and Crab Consumption Rates
Newtown Creek RI/FS 1 of 1

August 2015
151037-01.01

RME CTE

Fish 18.9 (95th percentile) 6.3 (mean) USEPA 2011 
Based on 1993 NMFS survey for Mid-Atlantic states for marine fish, which includes New York  for adult fish 
consumption, as presented on Table 10-50 of the 2011 Exposure Factor Handbook.

Crab 8.1 (95% UCL) 4.7 (mean) Burger 2002
Based on information in Burger 2002 paper and adjusted to Newtown Creek Phase 2 collected blue crab edible tissue 
weight of 21 grams.

Fish 10.4 (95th percentile) 3.3 (mean) USEPA 2011

Based on the ratio of the weighted mean of the three adolescent age groups of marine fish intake for general 
population children to that of adults using data from USEPA’s analysis of CSFII data (Table 10-31 of the 2011 Exposure 
Factor Handbook) multiplied by the adult recreational marine fish intake rates for the Mid-Atlantic (Table 10-50 of the 
2011 Exposure Factor Handbook).  The three adolescent age classes include the following: 6 to less than 11, 11 to less 
than 16, and 16 to less than 18.  The ratios of each age group to adults >18 years were calculated separately for the 
means and 95th percentiles.

Crab 4.5 (95% UCL) 2.5 (mean) Burger 2002 Based the approximate fish consumption ratio of adolescent to adult.

Fish 9.2 (95th percentile) 2.8 (mean) USEPA 2011 

Based on the “3 to less than 6” age group ratio of marine fish intake for general population children to that of adults 
using data from USEPA’s analysis of CSFII data (Table 10-31 of the 2011 Exposure Factor Handbook) multiplied by the 
adult recreational marine fish intake rates for the Mid-Atlantic (Table 10-50 of the 2011 Exposure Factor Handbook).  
The ratios of each age group to adults >18 years were calculated separately for the means and 95th percentiles.

Crab 3.9 (95% UCL) 2.1 (mean) Burger 2002 Based on the approximate fish consumption ratio of child to adult.

Notes:
CSFII = Continuing Survey of Food Intake by Individuals
CTE = central tendency exposure
g/day = gram per day
NMFS = National Marine Fisheries Service
RME = reasonable maximum exposure
RSL = Regional Screening Level
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Adult Angler/Crabber

Adolescent Angler/Crabber

Child of Angler/Crabber

Reference NotesReceptor type

Consumption Rate (g/day)

Seafood Type



Table 3
Range of Percent Loss for Fish from USEPA Guidance1

BHHRA – Recommended Fish and Crab Consumption Rates
Newtown Creek RI/FS 1 of 1

August 2015
151037-01.01

Chemical
Number of 

Results Minimum Maximum Mean 50th percentile 90th percentile
Dioxin/Furans

(as TCDD)
7 37% 80% 54% 54% 69%

PCBs 100 0% 80% 32% 32% 48%
Dieldrin 61 3% 93% 32% 29% 56%

Chlordanes 85 -25% 83% 32% 33% 52%
DDD 38 4% 88% 31% 30% 58%
DDE 44 7% 75% 31% 32% 52%

Heptachlor Epoxide 40 3% 82% 33% 37% 57%
Notes:
Bold = recommended cooking loss values
1 = Cooking loss data compiled from Table C-1 of  USEPA 2000c.  All values were included unless noted.
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
PCB = polychlorinated biphenyl
TCDD = tetrachlorodibenzo-p-dioxin



Table 4
Cooking Losses Used by Other Region 2 CERCLA Sites

BHHRA – Recommended Fish and Crab Consumption Rates
Newtown Creek RI/FS 1 of 1

August 2015
151037-01.01

Chemical Hudson River1
Gowanus 

Canal2
Lower 8 Miles 

LPRSA3
50th percentile 
from Table 34 

Dioxin/Furans
(as TCDD)

NA NA 49% 54%

PCBs 20% 20% 30% 32%
Dieldrin NA 30% 30% 29%

Chlordanes NA 33% 33% 33%
DDD NA 30% 30% 30%
DDE NA 35% 35% 32%

Heptachlor Epoxide NA NA NA 37%
Notes:
1 = TAMS and Gradient 2000
2 = HDR et al. 2011a
3 = Louis Berger 2014
4 = USEPA 2000c
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
LPRSA = Lower Passaic River Study Area
NA = not applicable
PCB = polychlorinated biphenyl
TCDD = tetrachlorodibenzo-p-dioxin



Table 5
Recommended Cooking Loss Values

for CTE Exposure Scenario

BHHRA – Recommended Fish and Crab Consumption Rates
Newtown Creek RI/FS 1 of 1

August 2015
151037-01.01

Chemical CTE
Dioxin/Furans (as TCDD) 54%

PCBs 32%
Dieldrin 29%

Chlordanes 33%
DDD 30%
DDE 32%

Heptachlor Epoxide 37%
Notes:
CTE = central tendency exposure
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
PCB = polychlorinated biphenyl
TCDD = tetrachlorodibenzo-p-dioxin
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EPA Comments on Draft Baseline Human Health Risk Assessment 
Recommended Fish and Crab Consumption Rates  

Newtown Creek RI/FS 
Prepared by Anchor QEA, dated August 2015 (received Sept. 11, 2015) 

 
October 8, 2015 

 
EPA has reviewed the report "Draft Baseline Human Health Risk Assessment - Recommended Fish and 
Crab Consumption Rates” for Newtown Creek, prepared by Anchor QEA (referred to hereafter as “the 
report”).  The report is dated August 2015, and was provided to EPA on September 11, 2015.  

Based on this review, the report did consider the fish and crab consumption studies that EPA 
recommended. This includes regional and national information for fish and crab consumption rates as is 
consistent with the hierarchy of information recommended in guidance (e.g., EPA 2000) and the levels 
of information that were considered for fish and crab consumption rates at other CERCLA sites. This also 
includes fish and crab consumption rates applied at three Region 2 CERCLA sites from the area: 
Gowanus Canal Site, Lower Passaic River Study Area (LPRSA) Site, and the Hudson River PCB Site.   

EPA believes the report was a good faith effort to address the issue of fish and crab consumption and 
was not substantially deficient. However, EPA does not agree with all the conclusions of the report, 
including the values recommended in the report for fish and crab consumption rates at Newtown Creek. 

Based on EPA’s review of the available fish and crab consumption studies and other Region 2 CERCLA 
sites, the Gowanus Canal Site is most similar to Newtown Creek. As noted in the report, “the Gowanus 
Canal shares many of the same attributes of the Study Area. Both waterways have shorelines that are 
almost exclusively built up and with no or extremely limited areas of natural shoreline or exposed 
sediment. Access to both waterways is limited to the public…” There are additional attributes shared by 
the sites that were not called out in the report: 

• Both sites are located within New York City, either in or on the border of Brooklyn. As such, the 
geographic location and demographics surrounding Newtown Creek are more similar to Gowanus 
Canal than to any of the other sites or survey locations considered in the report. 

• Both water bodies are tidally influenced channels and relatively narrow.  

• Gowanus Canal is classified as SD saline surface water, with freshwater inflows limited to wet-
weather combined sewer overflows (CSO) and stormwater discharges. Newtown Creek is also 
classified as SD saline surface water, with freshwater inflows limited to discharges from CSOs, 
municipal stormwater discharges, Newtown Creek Water Pollution Control Plant, permitted 
industrial discharges, and to a lesser extent, overland flow of stormwater. 

The report noted that Gowanus Canal might have more access points for angling than Newtown Creek. 
However, anglers may return again and again to the same locations that are accessible to catch and 
consume fish. Limited access along much of a waterway would not influence the fish consumption rate 
as long as there is at least one access point available. Newtown Creek does have some points of access. 

The fish consumption rates assumed for Gowanus Canal were based on values recommended in national 
guidance (EPA 1997) and were similar to, and lower than, fish consumption rates available from regional 
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studies (i.e., Burger 2002 and Connelly et al., 1992) and used at the LPRSA and Hudson River PCB Sites. 

• Burger 2002: Interview survey of anglers in the Newark Bay Complex of New Jersey, including tidal 
portions of several rivers.  Based on an analysis of the raw data for the LPRSA Site, the 50th 
percentile ingestion rate was 3.7 g/day, the mean ingestion rate was 13 g/day, and the 90th 
percentile ingestion rate was 37.3 g/day.   

• Connelly et al. 1992 and Hudson River PCB Site: A statewide mail survey that included over 1,000 
New York anglers who caught and consumed fish in 1991. Based on an analysis of the raw data for 
the Hudson River PCB Site (TAMS and Gradient 2000), the 50th percentile fish ingestion rate for all 
flowing water bodies was 4.0 g/day and the 90th percentile was 31.9 g/day. These values were used 
in the Hudson River PCB as the CTE and RME fish ingestion rates, respectively. 

• LPRSA Site: Combined the values from Burger 2002 and Connelly et al. 1992 data, for a CTE of 3.85 
g/day and an RME of 34.6 g/day. 

The Gowanus Canal Site HHRA used a fish ingestion rate of 26 g/day for an RME adult angler and 8 g/day 
for a CTE adult angler. These values were based on the recommended 95th percentile and mean 
recreational freshwater anglers fish ingestion rates presented in the 1997 Exposure Factors Handbook 
(EPA 1997). 

The crab consumption rates assumed for Gowanus Canal were based on summary data from Burger 
2002, and were similar to crab consumption rates used at the LPRSA Site. As summarized in the 
Newtown Creek report the Gowanus Canal crab consumption rates were estimated as follows:  

“Burger (2002) estimated monthly crab consumption by multiplying the reported number of crabs 
eaten per month by the mass of the edible portion of the crab. Annual crab consumption was 
estimated by multiplying the monthly consumption rates by the number of months in a year over 
which the survey respondents reported eating self-caught crabs. Burger (2002) assumed the average 
size of one crab was 70 grams. For Gowanus Canal, EPA estimated a mean daily crab consumption 
rate by dividing the yearly consumption rate by 365 days and then used the standard error provided 
by Burger to derive a 95th upper confidence limit (UCL) of the mean of 23 g/day for the RME and 
used the mean of 16 g/day for the CTE (HDR et al. 2011).” 

For the LPRSA Site, EPA obtained the raw data used by Burger 2002 to develop crab consumption rates, 
and additionally adjusted the average edible portion of crab to 45 grams per crab (instead of 70 grams) 
based on the average weight of edible meat of crab collected at the site.  This resulted in an estimated 
90th percentile of 20.9 g/day, a mean of 8.2 g/day, and a 50th percentile of 3.0 g/day.  For Newtown 
Creek, the reported average edible portion of crab in collected samples (21 g per crab) is much lower 
than assumed in the Burger 2002 paper and Gowanus Canal HHRA (70 g per crab), and also lower than 
the site-specific average used in the LPRSA HHRA (45 g per crab). However, a portion of the Newtown 
Creek crabs collected for tissue analysis were not of legal size for anglers to keep, so the value of 21 g 
per crab should not be used to adjust the consumption rate for anglers.  

Thus, the Gowanus Canal Site is the most similar the Newtown Creek Site and the HHRA for the site used 
fish and crab consumption values that were consistent with guidance and similar to regional data and 
values applied at other nearby CERCLA sites. Therefore EPA directs that the fish and crab consumption 
values used in the Gowanus Canal Site HHRA be applied in the HHRA for Newtown Creek: 
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Receptor Type 
Tissue 
Type 

Consumption Rate (g/day) 
RME CTE 

Adult Angler Fish 26 (95th percentile) 8 (mean) 
Crab 23 (95th UCL) 16 (mean) 

Adolescent Angler* Fish 17 5.3 
Crab 15 10.7 

Child of Angler* Fish 9 2.7 
Crab 8 5.3 

 
* As assumed in the Gowanus Canal HHRA, fish and crab consumption rates for adolescents is assumed 
to be 2/3 the adult rates and for children is assumed to be 1/3 the adults rates. 
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M E M O R A N D U M 
To: U.S. Environmental Protection Agency Region 2 Date: November 23, 2015 

From: Anchor QEA, LLC Project: 151037-01.01 
Cc: Newtown Creek Group 
Re: Newtown Creek Blue Crab Edible Tissue Weight Evaluation 

 

EXECUTIVE SUMMARY  

The Newtown Creek Group (NCG) has prepared this memorandum to provide the 
U.S. Environmental Protection Agency (USEPA) with the requested data supporting the use 
of the Study Area-specific blue crab edible tissue weight calculated mean value of 21 grams.  
This value is proposed for inclusion in the calculation of the Newtown Creek site-specific blue 
crab consumption rate for the Baseline Human Health Risk Assessment (BHHRA).  The NCG 
maintains that a site-specific edible tissue weight adjustment is appropriate for calculating a 
crab consumption rate for the Study Area.  The preference for the use of site-specific data 
over regional data sources (e.g., Newark Bay Complex) is consistent with USEPA guidance 
(1991, 2000), and the NCG maintains that the 21-gram value is appropriate for this purpose.  
The crab consumption rate proposed by the NCG provides the best estimate of potential crab 
consumption by recreational crabbers in the Study Area because it is based on a number of 
blue crabs consumed per meal from a regional study (Burger 2002) adjusted to site-specific 
edible tissue weight data.  Moreover, there is precedent for using site-specific data to adjust 
the weight of the edible portion of the crab to define an appropriate consumption, as was 
done by USEPA for the Lower Passaic River Study Area (LPRSA) BHHRA.   
 
The majority (91%) of the blue crabs collected from the Study Area used to calculate the 
site-specific edible portion of 21 grams were of legal size.  In addition, the weights of the blue 
crabs collected from the Study Area are not anomalously low when compared to the weights 
of blue crabs collected from similar waterbodies in the New York metropolitan area.  
However, the weights of Newtown Creek blue crabs are uniformly lower than blue crabs 
from the Newark Bay complex, technically supporting the use of site-specific data per USEPA 
guidance (1991, 2000), rather than assuming an edible portion weight or using a weight from 
a different geographic area.  Moreover, the fact that greater than 90% of the crabs were of 
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legal size supports the contention that crabbers are unlikely to increase the number of crabs 
consumed per meal based on crab size, as supported by Horwitz et al. (2006). 
 

NEWTOWN CREEK BLUE CRAB EDIBLE TISSUE WEIGHT EVALUATION 
As requested by USEPA, this memorandum provides additional information on the edible 
portion (combined muscle and hepatopancreas) of blue crabs collected from the 
Newtown Creek Study Area as part of the BHHRA for the Newtown Creek Remedial 
Investigation/Feasibility Study (RI/FS).  Related to the ongoing Dispute Resolution on the 
crab consumption rate to be used in the BHHRA, USEPA has requested additional 
clarification on this input parameter.   
 
Specifically, for the reasonable maximum crab consumption exposure scenario in the 
BHHRA, the NCG is agreeable to use the crab consumption rate derived from the number of 
crabs consumed per meal as reported in the 2002 Newark Bay Complex survey (Burger 2002); 
however, the NCG used site-specific, actual crab weights collected from the Study Area to 
adjust the mean edible tissue weight (21 grams).  USEPA has directed that the NCG use the 
same blue crab consumption rate as used in the Gowanus Canal BHHRA, which is based on 
the Burger (2002) survey data using an assumed weight of 70 grams for blue crab edible 
tissue rather than on the site-specific data collected in Newtown Creek.  The basis or source 
of the 70-gram edible tissue value used in Burger (2002) that USEPA is directing the NCG to 
use is therefore unvalidated and of unknown source.  Moreover, there is precedent for the 
NCG’s use of site-specific data to adjust the edible tissue weight for the following reasons:  

• For the LPRSA BHHRA, USEPA used the Burger (2002) consumption rate and applied 
site-specific data to derive a mean blue crab edible tissue weight of 45 grams 
(USEPA 2012).   

• USEPA recommends the following hierarchy of information sources for use in 
establishing fish and crab consumption rates (1991, 2000): 

1. Site-specific information sources 
2. Regional information sources 
3. National information sources  
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During the November 4 meeting, USEPA provided the NCG with the reference for the 
New Jersey Department of Environmental Protection (NJDEP) 2004 Monitoring Program for 
Chemical Contaminants in Fish from the State of New Jersey: Second Year of Routine 
Monitoring Program report (Horwitz et al. 2006) that contains data on blue crab edible tissue 
weights from the Newark Bay Complex collected from the Passaic River and downstream 
receiving waters.  The data in this report on edible blue crab tissue weights did not support 
the assumed edible crab weight of 70 grams as reported in Burger (2002).  In addition, the 
evaluation of these data indicates that the blue crabs from the Newark Bay Complex are 
heavier and have a different relationship between muscle weights and total weights 
compared to the blue crabs collected from the Study Area and associated reference areas.  
 
This memorandum presents the following information to support the Dispute Resolution for 
the proposed crab consumption rate for the Newtown Creek BHHRA:  

• Summary of the blue crab edible tissue weights from the Study Area used to derive 
the mean site-specific edible weight of 21 grams 

• Summary of the blue crab edible tissue weights from the Newtown Creek 
reference areas 

• Evaluation of the blue crab data from the NJDEP Routine Monitoring Program from 
the Newark Bay Complex compared with the blue crab data from the Study Area and 
reference areas 

• Summary of the procedures used to collect blue crab edible tissue from the three 
surveys discussed in this memorandum 

 

Study Area and Reference Area Blue Crab Edible Tissue Weights 
Table 1 presents the mean muscle and hepatopancreas weights and mean carapace widths of 
the blue crab composites from each fishing zone in the Study Area and each of the four 
reference areas.  The mean edible tissue weight of 21 grams used in the derivation of the crab 
consumption rate for the BHHRA was calculated as the mean of the combined values from 
each of the fishing zones from the Study Area, as presented in Table 1.  The legal size limit 
for blue crabs is 114 millimeters, and the mean carapace widths of blue crabs from each 
fishing zone are greater than this legal size limit.  A review of the individual crabs collected 
from the Study Area indicates that 91% of the blue crabs collected were of legal size.   
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Table 1 
Summary of Blue Crab Tissue Weights and Carapace Widths by Collection Area 

Collection Area 

Mean 
Hepatopancreas 

Weight 
(g) 

Mean Muscle 
Weight 

(g) 

Mean Carapace 
Width 
(mm) 

Mean Crab 
Total Weight 

(g) 

Study Area         
Zone 1 5.96 12.74 130.2 142.8 
Zone 2 6.83 17.25 142.1 184.9 
Zone 3 6.04 14.27 126.5 141.5 
Zone 4a 6.24 15.15 132.3 142.9 
Zone 4b 5.73 13.42 135.2 154.1 
Zone 5 7.65 13.31 132.5 134.8 

Reference Areas         
Gerritsen Creek 6.19 13.77 126.6 136.7 
Head of Bay 9.70 32.48 155.3 246.5 
Spring Creek 7.87 20.40 139.7 185.8 
Westchester Creek 5.76 11.09 118.9 122.0 

Notes: 
g = gram 
mm = millimeter 

 
To evaluate the relationship between Study Area and reference area total blue crab weight 
and edible tissue weights, the means of the total weights and the means for the sum of 
muscle and hepatopancreas weights for each composite sample from the Study Area and 
reference areas were plotted.  These data and associated regression line are shown in 
Figure 1.  As expected, the regression shows a good relationship between total blue crab 
weight and the sum of muscle and hepatopancreas weights (r2 = 0.923) for all composites 
collected from the Study Area and the four reference areas.  There is overlap between the 
Study Area and reference area blue crabs, indicating that the overall weights and relationship 
between blue crab total weights and edible tissue weights are similar between the crabs 
collected from these locations.  The data shown in Figure 1 clearly indicate that similarly 
sized crabs were collected from both the Study Area and reference areas.  However, some 
larger blue crabs were collected from the reference areas.  The largest blue crab composites 
shown in Figure 1 are from the Head of Bay and Spring Creek reference areas.  In addition, 
there are reference area blue crab composites that are smaller than the blue crab composites 
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from the Study Area, and these are from the Gerritsen Creek and Westchester Creek 
reference areas. 
 

 
Figure 1 
Plot of Newtown Creek Study Area and Reference Areas Blue Crab—Sum of Muscle and 
Hepatopancreas Weights 

 
In summary, Table 1 presents the blue crab edible tissue weights used to derive the 
site-specific Study Area mean value of 21 grams.  The blue crab data presented in Figure 1 
show that there is a consistent relationship between blue crab total weights and edible tissue 
weights for the crabs collected from both the Study Area and reference areas.  Most 
importantly, the weights of the blue crabs collected from the Study Area are not 
anomalously low when compared to the weights of blue crabs collected from similar 
waterbodies in the New York metropolitan area.  Because recreational crabbers are likely to 
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base consumption on the number of crabs consumed (Horwitz 2006), it is appropriate to use 
the mean edible tissue weights to derive a Study Area-specific crab consumption rate.  This 
consumption rate provides the best estimate of potential crab consumption by recreational 
crabbers in the Study Area because it is based on a number of blue crabs consumed per meal 
from a regional study (Burger 2002) adjusted to site-specific edible tissue weight data.  
 
The USEPA comments assert that because a portion of the Newtown Creek crabs collected 
were not of legal size for anglers to keep, the site-specific value of 21 grams per crab should 
not be used to adjust the consumption rate for anglers.  The NCG disagrees with USEPA’s 
rationale because a review of the data reveals that more than 91% of the crabs collected for 
tissue analysis in the Study Area were of legal size and, hence, should be used to adjust the 
consumption rate for anglers in order to arrive at an appropriate site-specific consumption 
rate.  Moreover, given the average weight of crabs caught in the Study Area, using the 
USEPA-directed consumption rates, a recreational crabber would need to catch 
approximately 800 crabs annually from the Study Area to provide enough edible tissue mass 
to feed an adult, an adolescent, and a child.  This is an unrealistic number of crabs to catch 
given the conditions present in the Study Area, including severe access limitations at 
Newtown Creek and seasonal limitations (i.e., limited crabbing activities possible during the 
winter).  Future conditions will continue to be essentially the same as current conditions; 
Newtown Creek will continue to be an industrial waterway with ongoing access issues and 
habitat limitations for fish and crabs, including the planned future expansion of the 
New York City aeration system. 
 

Evaluation of NJDEP Routine Monitoring Data from the Newark Bay Complex 
The NJDEP conducts routine monitoring of chemical contaminants in fish and blue crab 
tissue in the State of New Jersey.  The NJDEP 2006 report (Horwitz et al. 2006) presents blue 
crab tissue data collected from 2004 through 2005 from the Passaic River and downstream 
receiving waters, which are part of the larger Newark Bay Complex.  The mean edible tissue 
weights (combined muscle and hepatopancreas) for Newark Bay Complex blue crabs from 
this NJDEP study range from 40 to 44 grams.  This value is lower than the assumed value in 
Burger (2002) of 70 grams and indicates that this assumption is inappropriate for use to 
derive crab consumption rates for the Study Area.   
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To evaluate the total weight and muscle weight relationship in blue crabs that were included 
in NJDEP Newark Bay Routine Program versus the Study Area and reference areas, the total 
weight and muscle weight regression line from Horwitz et al. (2006) was plotted and 
compared with a similar regression line for the Newtown Creek blue crab data, as shown in 
Figure 2.  There is a difference between the regression lines drawn from the NJDEP data and 
the Study Area data (see Figure 2).  The blue crabs from the NJDEP study weigh more than 
the blue crabs from the Newtown Creek Study Area and reference areas.  The difference 
between these two regression lines suggests that total weights and the total weight versus 
muscle weight relationship in the blue crabs collected by NJDEP are different than the blue 
crabs collected from the Study Area and reference areas and that assuming that the 
average blue crab edible tissue weight in the Study Area is in the 40- to 44-gram range also 
is not valid.   
 

 
Figure 2 
Plot of Blue Crab Muscle and Total Weights for Study Area and NJDEP Monitoring 
Program (2004) 
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USEPA also has raised the concern that lower edible tissue weights for the blue crabs 
collected from the Study Area would increase the number of crabs consumed by recreational 
crabbers and, therefore, increase the crab consumption rate.  However, Horwitz et al. (2006) 
as published found that “for shellfish, consumers are likely to base consumption on number 
of crabs or lobsters, rather than serving weight.”  Therefore, the edible portion weight 
adjustment is reflective of potential consumption.  It is also important to repeat the fact 
noted earlier that at the USEPA-directed consumption rate, a recreational crabber would 
need catch 800 crabs annually from the Study Area to provide enough tissue to meet the 
requirements for an adult, adolescent, and child consumer.  The very low probability of 
this occurring argues for a reduction and not an increase in the number of crabs consumed 
per meal. 
 

Evaluation of Methods to Extract Blue Crab Edible Tissue  

To evaluate whether the protocols used in the three studies discussed in this memorandum 
could bias the reported blue crab edible tissue weights, available information on the 
laboratory protocols used in the NJDEP Routine Monitoring Program, the LPRSA BHHRA, 
and the Newtown Creek BHHRA were reviewed and are summarized in Table 2.  
The Quality Assurance Project Plans from both the LPRSA investigation and Newtown 
Creek RI/FS were reviewed, and the protocols are similar and consistent (see Table 2).  In 
addition, the blue crabs were processed for both investigations by the same laboratory 
(Alpha Analytical, Inc.) using consistent protocols.  On this basis, there should be no bias 
introduced in either dataset.  The information on tissue extraction procedures was much 
more limited for the NJDEP.  However, the reported edible tissue weights from the NJDEP 
surveys are consistent with the reported edible tissue weights used in the LPRSA BHHRA.  
For the purpose of establishing crab consumption rates for the Newtown Creek BHHRA, the 
site-specific edible tissue weight data are preferred for use over regional edible tissue weight 
data, consistent with USEPA guidance (1991, 2000). 
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Table 2 
Summary of Blue Crab Sample Preparation for Muscle and Hepatopancreas Tissue 

Study Method Title QAPP Laboratory Citation 

Newtown Creek 
BHHRA 

If removing tissue from crabs, break off all legs and claws.  
Squeeze, pull, cut, or pick all the tissue out of the legs and 
chelipeds.  Pull apart the carapace.  The carapace should be 
easy to remove by pulling up on the holes left from when the 
legs were broken off.  Scoop out the tissue.  Cover the balance 
tray with the appropriate material and record the weight of 
the tissue obtained from the legs, claws, and carapace on the 
processing record.  The sample may now be stored pending 
homogenization in the appropriate jar, see Section 10.3.6.7.  
Any eggs found in the female crabs will have to be removed 
and discarded. 

Tissue Preparation and Homogenization, ID No.: 
2166, Revision 3 

Facility: Mansfield 
Department: Organic Extractions 

Published Date: 7/25/2012 8:27:43 AM 

Phase 2 Quality Assurance Project Plan, 
Remedial Investigation/Feasibility 

Study, Newtown Creek 
Alpha Analytical, Inc.  

Anchor QEA, 2014.  Phase 2 Quality 
Assurance Project Plan.  Remedial 
Investigation/Feasibility Study, 
Newtown Creek.  July 2014.   

Lower Passaic River 
Restoration Project 

Following removal of the hepatopancreas, remove the muscle 
tissue from the thoracic cavity, claws, legs, and abdomen 
portions of the crab using a clean, decontaminated stainless 
steel spoon or knife, placing it on a separate glass plate or 
metal sheet.  The edible tissue can be removed from the claws 
by breaking open the cheliped and scraping or pulling out all 
muscle tissue. 

Fish/Decapod Tissue Chemistry Analysis and Fish 
Community Survey 
Revision Number: 0 

Quality Assurance Project Plan 
Lower Passaic River Restoration Project 

Alpha Analytical, Inc.  

Windward Environmental, LLC, 2009.  
Quality Assurance Project Plan, Fish 
And Decapod Crustacean Tissue 
Collection For Chemical Analysis And 
Fish Community Survey.  Final.   
Revision Number: 0.  August 6, 2009. 

NJDEP 
Monitoring 

Program 

Samples included claw tissue (both species) and backfin meat 
(crab) or tail meat (lobster).  Consumption of meat from other 
legs would increase serving weights. 

2004 Monitoring Program for Chemical 
Contaminants in Fish from the State of New Jersey: 

Second Year of Routine Monitoring Program 
Final Report No. 06-04F 

None known 
Academy of 

Natural Sciences 

Horwitz et al. (Horwitz, R.J., 
P.F. Overbeck, J. Ashley, D. Velinsky, 
and L. Zadoudeh), 2006.  2004 
Monitoring Program for Chemical 
Contaminants in Fish from the State of 
New Jersey: Second Year of Routine 
Monitoring Program.  Final Report.  
Academy of Natural Sciences.  Report 
No. 06-04F.  December 14, 2006. 

Notes: 
BHHRA = Baseline Human Health Risk Assessment 
NJDEP = New Jersey Department of Environmental Protection  
QAPP = Quality Assurance Project Plan 
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SUMMARY AND CONCLUSIONS 
The NCG has provided USEPA with the requested data to support the site-specific blue crab 
edible tissue calculated mean value of 21 grams used in the calculation of the 
Newtown Creek blue crab consumption rate.  The regression plot for the Study Area blue 
crabs versus the reference area blue crabs showed considerable overlap and indicates that the 
blue crabs from the Study Area and reference areas have similar relationships between total 
weight and edible tissue weight.  In addition, the weights of the blue crabs collected from the 
Study Area are not anomalously low when compared to the weights of blue crabs collected 
from similar waterbodies in the New York metropolitan area.   
 
Because recreational crabbers are likely to base consumption on the number of crabs 
consumed rather than tissue weights (Horwitz et al. 2006), it is appropriate to use the mean 
edible tissue weights to derive a Study Area-specific crab consumption rate.  This 
consumption rate provides the best estimate of potential crab consumption by recreational 
crabbers in the Study Area because it is based on a number of blue crabs consumed per meal 
from a regional study (Burger 2002) adjusted to site-specific edible tissue weight data. 
 
The evaluation of the blue crab data from the NJDEP Routine Monitoring Program for the 
Newark Bay Complex indicates that the blue crabs from the Newark Bay Complex are 
heavier and have a different relationship between muscle weights and total weights 
compared to the blue crabs collected from the Study Area and associated reference areas.  In 
addition, the data from NJDEP indicate that the blue crab edible tissue weights are much 
lower than the 70 grams assumed in the Burger (2002) survey. 
 
The NCG maintains that a site-specific edible tissue weight adjustment is the more 
appropriate data source for calculating a crab consumption rate for the Study Area.  The 
preference for the use of site-specific data over regional data sources (e.g., Newark Bay 
Complex) is consistent with USEPA guidance, and the NCG maintains that the 21-gram 
value technically and programmatically meets this criteria.  The crab consumption rate 
proposed by the NCG provides the best estimate of potential crab consumption by 
recreational crabbers in the Study Area. 
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From: Taku Fuji
To: Taku Fuji
Subject: EPA Decision on Fish and Crab Consumption Rate Dispute
Date: Friday, December 11, 2015 7:00:07 AM

From: "Sivak, Michael" <Sivak.Michael@epa.gov>
Date: December 9, 2015 at 10:30:17 AM PST
To: David Bridgers - Newtown Creek Liaison Counsel <david.bridgers@wallerlaw.com>
Cc: "Beilby, Ian A (DEC)" <ian.beilby@dec.ny.gov>, Tom Schadt <tschadt@anchorqea.com>, "Mahoney, Eileen"
 <EMahoney@dep.nyc.gov>, "Susan Amron" <samron@law.nyc.gov>, "Kwan, Caroline" <kwan.caroline@epa.gov>,
 "Battipaglia, Joseph" <Battipaglia.Joseph@epa.gov>, "Vaughn, Stephanie" <Vaughn.Stephanie@epa.gov>, "Mintzer, Michael"
 <Mintzer.Michael@epa.gov>
Subject: Newtown Creek RI/FS: EPA Decision on Fish and Crab Consumption Rate Dispute

This letter sets forth my decision on behalf of the U.S. Environmental Protection Agency (EPA) Region 2, with
 respect to the issues in the dispute resolution proceeding initiated by the members of the Newtown Creek
 Group (NCG) by letter dated October 22, 2015. This decision is issued pursuant to Paragraph 66 of the
 Administrative Settlement Agreement and Order on Consent for Newtown Creek Remedial Investigation and
 Feasibility Study (AOC).

The dispute concerns the directive in EPA’s October 8, 2015 “Comments on Draft Baseline Human Health Risk
 Assessment Recommended Fish and Crab Consumption Rates, Newtown Creek RI/FS” to use in the Newtown
 Creek Human Health Risk Assessment (HHRA) the fish and crab consumption values that were used in the
 Gowanus Canal Site HHRA. During the dispute negotiation period, EPA met with the respondents to the AOC on
 November 4 and again on December 4.  As contemplated by the AOC, I attended the meeting as the dispute
 decision official for EPA. 

The NCG’s October 22 letter identified two issues, both of which were discussed in the dispute resolution
 meeting on November 4, 2015. The NCG provided additional data in a November 23, 2015 memorandum
 “Newtown Creek Blue Crab Edible Tissue Weight Evaluation” that were discussed in the subsequent dispute
 resolution meeting on December 4, 2015.

Fish Consumption Rates

The first issue discussed at the November 4, 2015 dispute resolution meeting was the directive to use the same
 fish consumption rates as were applied in the Gowanus Canal Site HHRA. The NCG contended that the
 “consumption rate is outdated and inapplicable to a marine environment like Newtown Creek.”

However, the consumption rate that was the subject of EPA’s October 8 directive is not outdated. The value was
 recommended in the 1997 Exposure Factors Handbook (EFH) and is based on studies still identified as key
 studies in the 2011 edition of the EFH. In addition, the studies were conducted in this general region of the
 country (i.e., New York, Maine, and Michigan) and are therefore relevant to the site.

The consumption rate is based on freshwater anglers and the NCG argued that a consumption rate based on
 marine anglers would be more applicable. None of the available angler surveys, whether freshwater or marine,
 focus on fishing behavior in estuarine conditions like those of Newtown Creek. It was noted during the dispute
 resolution meeting that the National Marine Fisheries Services (NMFS) data proposed for use by the NCG
 includes angling from boats in open ocean water, conditions very different from fishing on the banks of
 Newtown Creek. While the freshwater angler studies include some angling on open lake water, they also
 include angling along more confined waterways such as rivers and creeks. It was also noted during the dispute
 resolution meeting that the NMFS data includes nonconsumers and the consumption rate value would increase
 if nonconsumers were excluded, which would be a more appropriate population to consider for this site.

The NCG’s objections reflect the fact that EPA guidance, practice and policies leave room for the exercise of
 discretion in the selection of fish consumption rates. Similarly, there is some uncertainty associated with any
 consumption study. Based on a comparison of the strengths and weaknesses of the studies considered during
 dispute resolution, EPA maintains that the 1997 EFH recommended fish consumption rate is the most
 appropriate rate for use at Newtown Creek. The NCG is directed to use the fish consumption rate values that
 EPA previously directed it to use in the HHRA, as summarized in the table below.
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Fish Consumption Rates

 Original EPA-Directed
 Consumption Rate (g/day)

NCG Proposed Consumption
 Rate (g/day)

Final EPA-Directed Consumption
 Rate (g/day)

Basis: 

1997 EFH Recommendation –
 Freshwater Anglers

(Gowanus HHRA)
2011 EFH – Mid-Atlantic States

 Marine Anglers

1997 EFH Recommendation –
 Freshwater Anglers

(Gowanus HHRA)

Receptor Type RME (95th

 percentile) CTE (mean) RME (95% UCL) CTE (mean)
RME (90th
 percentile) CTE (mean)

Adult Angler
26 8 18.9 6.3 26 8

Adolescent
 Angler*

17 5.3 10.4 3.3 17 5.3

Child of Angler*
9 2.7 9.2 2.8 9 2.7

* Fish consumption rate for adolescents is assumed to be 2/3 the adult rate and for children is assumed to be
 1/3 the adult rate.

Crab Consumption Rates

The second issue discussed at the November 4, 2015 dispute resolution meeting was the directive to use the
 same crab consumption rates as were applied in the Gowanus Canal Site HHRA. The NCG argued that the
 “consumption rate is not appropriate for Newtown Creek because it fails to account for the significant
 differences in average crab weight.”

As noted in the October 22, 2015 initial dispute resolution letter, EPA and the NCG agree that the Burger 2002
 survey data is the appropriate starting point for developing a crab consumption rate for the Newtown Creek
 Study Area. The survey was conducted in the Newark Bay Complex. Burger 2002 estimated annual crab
 consumption by multiplying the reported number of crab meals per month by the reported number of months
 of crab consumption per year and by the assumed mass of edible tissue from the crab. The only factor for which
 Burger did not collect data was the average edible weight of the blue crabs consumed by the interviewed
 anglers. This factor was discussed at the November 4, 2015 and December 4, 2015 dispute resolution meetings,
 during which EPA indicated a willingness to apply a value other than the 70 grams per crab assumed by Burger.
 The NCG provided additional information regarding this factor in its November 23, 2015 memorandum.

The NCG proposed adjusting the edible portion of crab in the consumption rate calculation to 21 grams (instead
 of the 70 grams assumed by Burger) per crab based on the average weight of edible meat (muscle and
 hepatopancreas) picked from the crabs the NCG collected during the Phase 2 field effort.

The NCG states that the Lower Passaic River Study Area (LPRSA) HHRA set a precedent for using site-specific
 data to adjust the weight of the edible portion of crab, using data that were not available at the time the
 Gowanus Canal HHRA was finalized.  However, the weight assumed for the LPRSA site (45 grams per crab) was
 not just site-specific. The value was also supported by independently collected regional data (40 to 44 grams
 per crab [Horwitz et al. 2006]). 

As discussed during the November 4 and December 4 meetings, EPA believes that the best crab weight data to
 use in the calculations would relate more generally to the biology of the crabs or, if there are clear location-
specific differences, to crabs in the area where the other consumption factor data were collected (i.e., where
 the Burger 2002 study was conducted). The LPRSA and Horwitz et al. 2006 data were collected from that
 general area.

In addition, there is not a clear understanding of why the average edible portion of Newtown Creek crabs would
 be so much lower than the LPRSA or Horwitz et al. 2006 crabs when the total length and total weight of crabs
 from all three studies were very similar. While the NCG (November 23, 2015 memo) notes consistency in the
 laboratory that handled crabs for LPRSA and Newtown Creek, and similarity in protocols, the difference in
 edible portion reported for the crabs caught at Newtown Creek compared to the crabs caught at the other
 locations requires further consideration of potential sources of this difference, especially when all crabs were
 comparatively the same size. One factor that may be of significance is whether there was something different in
 the picking process that was employed for Newtown Creek. Such potential differences in the percent of
 available edible mass picked per crab would not impact results of chemical analyses of that tissue (i.e., the goal



 of the tissue sampling for the RI/FS).

The assumed average edible mass of crab tissue used to calculate the crab consumption rate should be 45
 grams per crab, consistent with crabs from the area of the Burger 2002 study.

The crab consumption rates applied in the Gowanus Canal HHRA and the later LPRSA HHRA were both based on
 the Burger 2002 study, but used different statistics from that study. Gowanus Canal HHRA estimated an upper

 confidence limit (UCL) on the mean consumption rate because specific percentiles (e.g., the 90th or 95th

 percentile) could not be calculated from the published summary statistics. Reasonable maximum exposures
 (RME) for risk assessments are typically based on upper percentile exposures rather than confidence limits on
 the mean. For the LPRSA Site, EPA obtained the raw data used by Burger 2002, removed outliers, and identified

 the 50th and 90th percentile crab consumption rates.  This process is consistent with what was used for
 Gowanus, but uses information that was not available during the development of the HHRA for that site. EPA
 also applied an average edible weight of 45 grams per crab in the consumption rate calculations for the LPRSA
 Site.

The NCG is directed to use the crab consumption rates developed for the LPRSA Site, as summarized in the table
 below.

Crab Consumption Rates

 Original EPA-Directed
 Consumption Rate (g/day)

NCG Proposed Consumption
 Rate (g/day)

Final EPA-Directed Consumption
 Rate (g/day)

Basis: 

95% UCL from published Burger
 data & 70 g per crab

(Gowanus HHRA)
95% UCL from published Burger

 data & 21 g per crab

90th percentile from Burger data &
 45 g per crab
(LPRSA HHRA)

Receptor Type
RME (95% UCL) CTE (mean) RME (95% UCL) CTE (mean)

RME (90th
 percentile)

CTE (geom.
 mean)

Adult Crabber
23 16 8.1 4.7 20.9 3

Adolescent
 Crabber*

15 10.7 4.5 2.5 14 2

Child of
 Crabber*

8 5.3 3.9 2.1 7 1

* Crab consumption rate for adolescents is assumed to be 2/3 the adult rate and for children is assumed to be
 1/3 the adult rate.

Conclusion
The NCG is directed to proceed with the baseline HHRA in accordance with directions provided by EPA in its
 October 8, 2015 “Comments on Draft Baseline Human Health Risk Assessment Recommended Fish and Crab
 Consumption Rates, Newtown Creek RI/FS,” consistent with modifications documented in this decision.
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  Attachment D4 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS D4-1 171037-01.01 

1 DOCKSIDE WORKER EXPOSURE SCENARIO SUPPORTING INFORMATION 

This attachment presents the evaluation and rationale for the exposure assumptions for the 
dockside worker receptor that is being evaluated in the Baseline Human Health Risk 
Assessment (BHHRA) for the Study Area.  The exposure assumptions are based on an 
evaluation of occupational activities observed and recorded by field personnel engaged in 
Phase 2 Remedial Investigation (RI) data collection efforts in the Study Area.  As described 
in the Phase 2 Remedial Investigation Work Plan – Volume 1 (Phase 2 RI Work Plan 
Volume 1; Anchor QEA 2014) human-use surveys and additional observations would be 
completed in the Study Area to augment the Phase 1 observations completed in the 
Study Area and to better understand human uses of the Study Area to refine exposure 
parameter inputs (e.g., exposure frequency and exposure duration) for the human health 
receptor categories that will be evaluated in the BHHRA.  Observations were recorded on 
Visual Observation Logs, along with the number of days of field staff observations in the 
main channel and tributaries of Newtown Creek.   
 

1.1 Dockside Worker Observations 

As part of on-water field activities for the Phase 2 sampling program, occupational use of the 
Study Area was documented.  Observations were documented when traveling to a sampling 
location, as well as during sampling activities.  The majority of the Phase 2 sample collection 
activities in the Study Area occurred from May 19 through October 1, 2014.  During this 
period, field staff were present in the main stem for 86 days and in the tributaries for 82 of 
the 101 days.  Seventeen visual observations of occupational-related dockside worker activity 
that were potentially related to evaluating this exposure scenario were recorded during this 
period and are summarized in Table D4-1 and shown in Figures D4-1a through D4-1c.   
 
During this period, there were 12 observations of shoreline activity that are consistent with 
the dockside worker definition.  Dockside workers are defined as workers engaged in routine 
maintenance and minor repair activities on bulkheads or other shoreline structures.  
Activities may include inspections of the integrity of bulkheads, fender piles, or outfalls; 
routine maintenance of pilings and bulkheads; and maintenance or repair of cleats, fender 
systems, or other structures required for berthing vessels.  These 12 observations (see Nos. 1 
through 12 on Table D4-1) were considered in the evaluation of exposure frequency.  The 
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other five observations (see Nos. 13 through 17 on Table D4-1) did not meet the dockside 
worker definition because they were associated with one-time construction projects and in 
one instance, a habitat enhancement activity.  
 
In addition to including a detailed description and location of the observation, Table D4-1 
identifies whether the observed activity was land- or water-based and whether it was 
occurring in the vicinity of shallow sediment (less than 2 feet mean low water [MLW]).  
Table D4-1 also includes a potential sediment exposure ranking based on this evaluation.  
Dockside worker observations noted as occurring from a boat rather than from land or 
activities not occurring near shallow sediment were ranked as having “no” potential for 
sediment exposure.  No dockside worker observations were noted with characteristics that 
would lead to a “high” potential for sediment exposure (e.g., workers observed in the water 
or on exposed sediment).  Three of the 12 dockside worker activity observations were 
identified as having “low” potential for sediment exposures, which confirms that there is 
very limited potential for sediment exposures for this exposure scenario. 
 
In addition to visual observations, U.S. Army Corps of Engineers (USACE) permit 
applications and pre-construction notifications for 2014 or 2015 work within 
Newtown Creek and its tributaries were forwarded to Anchor QEA, LLC, by the 
U.S. Environmental Protection Agency (USEPA) and evaluated to determine if the work 
described for these projects is consistent with the definition of activities for this exposure 
scenario.  USACE-permitted projects are summarized in Table D4-2.  Although 
USACE-permitted projects were occupational activities occurring in the Study Area, they 
were construction projects and not routine maintenance or repair activities consistent with 
the dockside worker definition.  Although some of these projects may have been occurring 
during the Phase 2 sample collection activities, none of them were observed by field staff.  
Therefore, they were not included in the evaluation of exposure frequency or duration for 
the dockside worker. 
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1.2 Dockside Worker Exposure Frequency and Duration Estimates 

1.2.1 Frequency 

Although there were 12 dockside worker observations over an approximate 3-month period 
in the Study Area, all of the observations were one-time activities observed at different 
facilities; therefore, dockside worker observations in the Study Area occur at a frequency of 
approximately one event for each facility or worker per 3 months.  It is also assumed that the 
activities only occur over 9 months of the year, avoiding the coldest months during the 
winter.  Therefore, the dockside worker exposure frequency for the reasonable maximum 
exposure (RME) is 3 days per year, which is equivalent to 1 day of activity every 3 months 
during the non-winter timeframe. 
 

1.2.2 Duration 

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
default value for worker exposure duration is 25 years; however, it is highly unlikely that the 
same individual will be involved in dockside worker activities for the assumed full duration 
of employment at a single facility and that repair/maintenance activities that would result in 
sediment or surface water exposure would occur every year.  Therefore, it was assumed that 
an individual worker may perform dockside worker activities five times over the duration of 
employment, reducing the exposure duration parameter to 5 years. 
 

1.3 Conclusions 

Based on the evaluation of dockside worker exposure frequency and duration included in 
this attachment, the RME exposure parameters are as follows: 

• Exposure frequency is 3 days per year 
• Exposure duration is 5 years 
• Total exposure (frequency and duration) is limited to 15 days per individual 

 
The central tendency exposure (CTE) exposure parameters are 50% of the RME values. 
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Table D4-1
Occupational Worker Observation Summary from Phase 2 Remedial Investigation Fieldwork

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Observation 
Number in Figure Date Program Location Creek Mile  Description of Observation

Land-based or 
Water-based 

Activity

Shallow Sediment 
(<2 feet MLW) in the 

Vicinity of Activity Category of Activity/Project

Sediment Exposure 
Ranking 

(none, low, high)

1 9/5/2014 Groundwater Newtown Creek, field facility 0.43
Observed workers moving wheelbarrow of bricks 
and debris to shoreline, unloading onto shoreline, 

and working on shoreline
Land from shore Yes Repair None

2 8/5/2014 Surface Sediment Whale Creek 0 in WC Mouth of WC – workers repairing bulkhead Water from boat No Maintenance/inspection None

3 8/20/2014 Sediment Trap Whale Creek 0 in WC Person working, repairing dolphin Water from boat No Maintenance/inspection None
4 9/18/2014 Sediment Trap Whale Creek 0 in WC Person working on side of bulkhead Water from boat No Maintenance/inspection None

5 10/8/2014 Groundwater Dutch Kills 0.5 in DK
Person repairing shoreline access at corner of 

American Self Storage
Land from shore Yes Repair Low

6 5/19/2014 Wildlife Survey Newtown Creek, Station 520 1.32 Three people observed on seawall Land from shore Yes Repair Low

7 8/12/2014
Fish and Crab 

Collection
Newtown Creek 1.36

Two men working on Dock-RB 72 (possibly 
repairing and adding new portion)

On dock accessed 
via shore

Yes Maintenance/inspection None

8 5/20/2014 Wildlife Survey Newtown Creek, Station 148 1.41 Work on failing bulkhead Land from shore Yes Repair Low

9 5/21/2014 Wildlife Survey Newtown Creek, Station 186 2.1
Access by boat observed all day by Kosciuszko 

Bridge for bulkhead repair activities
Water from boat No Repair None

10 5/19/2014 Wildlife Survey Newtown Creek, Station 189 2.12 Bulkhead repair activity Water from boat Yes Repair None

11 5/23/2014 Wildlife Survey Newtown Creek, Station 330 0.43 in EK
Two boats with scaffolding in the water and two 
workers loading materials; boats went under the 

EB bridge with five crew to inspect bridge
Water from boat Yes Maintenance/inspection None

12 6/30/2014
Subsurface 
Sediment

English Kills 0.53 in EK
Workers launching boats from platform (dock?) at 
southwest corner of Metropolitan Avenue Bridge 
and inspecting railroad bridge at the head of EK

Water from boat No Maintenance/inspection None

Routine Activities



Table D4-1
Occupational Worker Observation Summary from Phase 2 Remedial Investigation Fieldwork

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Observation 
Number in Figure Date Program Location Creek Mile  Description of Observation

Land-based or 
Water-based 

Activity

Shallow Sediment 
(<2 feet MLW) in the 

Vicinity of Activity Category of Activity/Project

Sediment Exposure 
Ranking 

(none, low, high)

 

13 8/18/2014 Sediment Trap Newtown Creek, NC 237 0.12 Shoreline occupational work Land from shore Yes Construction (upland site redevelopment) Low
14 8/6/2014 Wildlife Survey Newtown Creek, Station 612 0.19 Pile driving Land from shore Yes Construction (upland site redevelopment) Low

15 5/27/2014 Surface Sediment Newtown Creek, Boat Club 0.54
Boaters from North Brooklyn Boat Club doing work 

on dolphin near floating dock
Water from boat No

Habitat enhancement (installation of planter 
boxes)

None

9/18/2014 Caged Bivalve Newtown Creek, Station 165.2 1.73 Bulkhead repair activity Land from shore Yes Construction (riprap replacement) Low
9/24/2014 Sediment Trap Newtown Creek, Station 165.2 1.73 Not reported Land from shore Yes Construction (riprap replacement) Low

10/2/2014 Groundwater Newtown Creek, Station 165.2 1.73
Atlantic Response observed tied up at the site; a 

Geoprobe and bobcat working on upland along the 
shoreline

Land from shore Yes Construction (riprap replacement) Low

10/3/2014 Groundwater Newtown Creek, Station 165.2 1.73
Atlantic Response observed tied up at the site; a 

Geoprobe and bobcat working on upland along the 
shoreline

Land from shore Yes Construction (riprap replacement) Low

5/21/2014 Surface Sediment English Kills 0.25 in EK Worker on shoreline (near pile-driving activity) Land from shore Yes
Construction (building of offloading/loading 

dock)
Low

5/27/2014 Wildlife Survey English Kills 0.25 in EK
Workers observed going to the shoreline to handle 

piles/equipment near and in the water
Land from shore Yes

Construction (building of offloading/loading 
dock)

Low

9/9/2014 Groundwater English Kills 0.25 in EK None Water from barge Yes
Construction (building of offloading/loading 

dock)
None

9/17/2014 Caged Bivalve English Kills 0.25 in EK Construction workers working at shoreline Land from shore Yes
Construction (building of offloading/loading 

dock)
Low

Notes:
DK = Dutch Kills
EB = East Branch
EK = English Kills
MLW = mean low water
WC = Whale Creek

16

17

Repeated Observations/Construction Projects/Other



Table D4-2
USACE-permitted Construction Activities

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

USACE 
Project 

Number Permit Number Description of Activity Applicant Duration

18 NAN-2014-01427-EYR
Bulkhead maintenance and bank stabilization activities consisting of repairs to 514 

feet of timber bulkhead and placement of bagged concrete aggregate at the base of 
the timber bulkhead

Davidson Pipe 
Supply Co.

Not reported

19 Not reported Paige Avenue seawall installation Not reported
2/16/2015 to 

6/21/2015

20 Not reported
Expansion of Whale Creek dock facilities; construction of 200 feet of floating dock 

and its associated platform and gangway adjacent to an existing floating dock
NYCDEP Not reported

21 NAN-2014-01205-EPI Removal and replacement of 192 feet of bulkhead in Dutch Kills GWL Borden, LLC Not reported
22 NAN-2015-00308-EHA Placement of fill, grading, and planting of wetland vegetation in Dutch Kills NYCDEP Not reported
23 NAN-2014-01376-EHA Installation of new aeration pipe with diffuser in East Branch NYCDEP Not reported

Notes:
NYCDEP = New York City Department of Environmental Protection
USACE = U.S. Army Corps of Engineers



 

 

 

 

 

 

 

 
FIGURES 
 

Figure D4-1a through D4-1c Occupational Worker Observation Summary 
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Figure D4-1a
Occupational Worker Observation Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS
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Figure D4-1b
Occupational Worker Observation Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS
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* = See accompanying table for details.
1. Aerial imagery acquired from New York City Department of
Information Technology and Telecommunications (2010).
2. MLW = mean low water
3. USACE = U.S. Army Corps of Engineers
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Figure D4-1c
Occupational Worker Observation Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS
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1 MARINE VIEW DRIVE SHORELINE PUBLIC ACCESS, PORT OF TACOMA, 
TACOMA, WASHINGTON 

The Marine View Drive project, located on Commencement Bay in Tacoma, Washington, 
was completed in 2010.  The project site is owned by the Port of Tacoma, but the majority of 
the project area is within the State Route 509/Marine View Drive right-of-way, requiring 
close coordination with the City of Tacoma.  The site is a narrow slice of land connecting 
Marine View Drive and the beach along Commencement Bay.  There is a significant grade 
change between the roadway elevation and the beach.  The primary goals of the project 
aimed to create water access from Marine View Drive for launching kayaks and other hand 
carried boats and to create parking and viewing opportunities of Commencement Bay.  Other 
issues addressed included the provision of the Americans with Disabilities Act (ADA) access, 
managing stormwater on site using permeable paving for the parking area, addressing beach 
and bluff erosion, re-vegetating the site, adding large woody debris (LWD) to the beach, 
providing interpretive and other signage, and protecting pedestrians from the adjacent and 
busy Marine View Drive.   
 
The project’s kayak launch is an on-grade concrete landing located at the terminus of the 
ADA-accessible water access pathway and sitting approximately 2.5 feet above 
Commencement Bay’s mean higher high water (MHHW) elevation.  The waterward edge of 
the kayak launch is a vinyl sheetpile wall with a stepped concrete cap.  The kayak launch 
construction duration was 2 months.  Notice to Proceed was given to the Contractor in 
September 2010, and the work was completed in November 2010.  Work included installing 
temporary erosion and sediment control; clearing and grubbing the site; installing the 
sheetpile wall; grading for the site’s new parking area, pathway, and kayak launch; installing 
the final surface materials for the parking area, pathway, and kayak launch; and installing 
site signage and guardrails.  Work also included placing beach materials to address beach and 
bluff erosion, installing LWD along the beach, and re-vegetating the site. 
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2 MAGNUSON PARK – NORTH SHORE RECREATION AREA, CITY OF SEATTLE, 
SEATTLE, WASHINGTON 

The North Shore Recreation Area project includes 1,700 linear feet of Lake Washington 
shoreline within Magnuson Park, Seattle, Washington, at the site of a former U.S. Naval Air 
Station.  The project provides access for non-motorized boats, including a gravel beach, three 
hand-launch boat ramps, and one ADA-accessible floating dock and fixed pier structure.  
Construction of the Phase 1 project was completed between November 2005 and 
January 2006.  Construction of the boat ramps was completed within a 2-month period.  
Phase 2 construction consisting of one fixed and floating dock was completed in 2009. 
 
Phase 1work included installing temporary erosion and sediment control; clearing and 
grubbing; grading; placing imported crushed rock base, beach gravel, and riprap materials; 
constructing retaining walls, boat ramps, and pile driving; and placing soils, mulch, and plant 
materials for the shoreline restoration and upland park areas.  The boat ramps were 
constructed with precast concrete panels set into a steel rail frame system over a compacted 
crushed rock base layer.  The ramps are connected to the upland with a concrete anchor 
poured into the concrete surface behind the existing bulkhead.  Concrete grade beams run 
along the edges of the ramps.  An additional preload fill consisting of a 2-foot minimum 
thickness of beach gravel was installed over the ramp’s compacted crushed rock base prior to 
final construction of the ramps.  Two weeks were allowed for the preload fill to address 
expected settlement due to compression of the underlying lake bed sediments.  The preload 
fill material was then removed and used elsewhere on site.  All piling for the future (Phase 2 
and beyond) fixed and floating docks were installed in Phase 1. 
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This document describes the methods for calculating Kaplan-Meier mean and standard 
deviation as recommended by USEPA for calculating sample totals (e.g., total 
polychlorinated biphenyls [PCBs]) when some individual sample result are non-detect.  
Although the Kaplan-Meier estimator is implemented in ProUCL, Anchor QEA, LLC, has 
written functions to replicate the calculations of USEPA’s ProUCL v5.0 software for 
calculating the Kaplan-Meier mean and standard deviation using the R Statistical Computing 
Language.  R is an open-source and flexible language for interactive statistical analysis that is 
widely used in applied statistics and in the environmental sciences.  The advantage of using a 
script-based language such as R is that estimation is standardized and repeatable, and can be 
automated to rapidly calculate hundreds of the thousands of estimates.  R also has the 
flexibility to implement methods not supported by ProUCL but widely accepted in the 
applied statistics community, for example, maximum likelihood estimation for censored 
(non-detect) data arising from alternative distributions, such as the Weibull.  These methods 
are not documented here as that is beyond the scope of this document. 
 

1 THE KAPLAN-MEIER ESTIMATOR 

For censored (i.e., non-detect) data, the sample mean and standard deviation of the original 
or transformed data can be calculated using the Kaplan-Meier estimator.  The Kaplan-Meier 
estimator is a non-parametric statistic traditionally used to estimate the survival function for 
right-censored data.  It has been adapted to the enviromental sciences field to deal with 
left-censored data.  In R, the Non-detects and Data Analysis (NADA) package written by 
Dennis Helsel and Lopaka Lee has functions for calculating the Kaplan-Meier survival 
function.  The Kaplan-Meier estimator is described in Section 4.4 of the ProUCL Technical 
Guide, but we will demonstrate an example of it here using some example data included in 
the NADA package.  The Kaplan-Meier function works by calculating the survival 
function, 𝐹𝐹(𝑥𝑥)� , while accounting for censored observations.  The survival function is simply 
an estimate of the cumulative distribution function, describing the probability that an 
observation will be less a given value.  To calculate the survival function, we need 
chemical concentrations as well as a flag of whether or not an observation is censored 
(non-detect/less-than value). 
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Included with this document is example data that is available in the NADA package for 
Arsenic concentrations (µg/L) in an urban stream, Manoa Stream at Kanewai Field, on Oahu, 
Hawaii, and example data for Zinc concentrations in groundwater in the San Joaquin Valley 
of California.  Both example dataset files are formatted for use in ProUCL with non-detects 
indicated by the D_Arsenic field and D_Zinc field respectively (OahuDataforProUCL.pdf 
and ZincDataforProUCL.pdf).  ProUCL output is included in the files 
OahuDataProUCLOutput.pdf and ZincDataProUCLOutput.pdf.  To generate ProUCL 
estimates, this data can be loaded into ProUCL, and the option for General Statistics with 
NDs should be selected from the Stats/Sample Sizes menu. 
 
The Kaplan-Meier mean and standard deviation are computed using the survival function 
and the uncensored observations as described in Section 4.4 ProUCL manual.  In R, they are 
implemented as follows: 
library(NADA) ##Load the NADA package 
data(Oahu) ##Load the Oahu data 
head(Oahu) ##Take a look at the first few observations 
##    As AsCen 
## 1 1.0  TRUE 
## 2 1.0  TRUE 
## 3 1.7 FALSE 
## 4 1.0  TRUE 
## 5 1.0  TRUE 
## 6 2.0  TRUE 
s.i = cenfit(Oahu$As, Oahu$AsCen)@survfit$surv #Calculate Kaplan-Meier ECDF, 
F(x) in ProUCL guidance 
s.i 
##  [1] 0.9583333 0.9166667 0.9166667 0.8511905 0.7857143 0.7857143 0.6875000 
##  [8] 0.4583333 0.3437500 0.0000000 
rv = cenfit(Oahu$As, Oahu$AsCen)@survfit$time #extract original uncensord dat
a values (x) ordered to match F(x) 
rv 
##  [1] 3.2 2.8 2.0 1.7 1.5 1.0 0.9 0.7 0.6 0.5 
m = length(s.i) #get length of uncensored vlaues 
m 
## [1] 10 
mu  = sum( (c(1, lag(s.i)[2:m]) - s.i)*rv  ) #Calculate Kaplan-Meier mean. Pr
oUCL Tech Guide eqn. 4-1 
mu 
## [1] 0.9489583 
second.moment = sum( (c(1, lag(s.i)[2:m]) - s.i)*rv^2) #Second moment Kaplan-
Meier (mean of square data). Part of ProUCL Tech Guide eqn. 4-3 
second.moment 
## [1] 1.408914 
sd  = sqrt(second.moment - mu^2) #Calculate Kaplan-Meier standard deviation 
sd 
## [1] 0.713016 
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For the Oahu Arsenic data, the Kaplan-Meier mean is estimated as 0.949 and the 
Kaplan-Meier standard deviation is estimated as 0.713.  This matches the estimates provided 
by ProUCL (cells J12 and L12, respectively). 
 
The Zinc data can be calculated following the same procedure.  However, for the provided 
Zinc data there are several observations that are below the lowest detection limit and less 
than all detected values.  By including these values as non-detects, the Kaplan-Meier value is 
potentially biased too low.  To account for this, ProUCL treats these observations as detected 
in a procedure known as Efron’s bias correction.  In the code below, Efron’s bias correction is 
encoded in a custom function to calculate the Kaplan-Meier mean and standard deviation. 
#Function to calculate Kaplan-Meier totals: 
km <- function(result, cens) { 
  require(NADA) 
  #Check for minimum of three uncensored observations, if fewer than than thr
ee, calculate sum at 1/2 detection limit for NDs. 
  #replace these values with -99, and throw rejected flag 
  #if constituent is rejected remove from totals 
  rslt <- result[!is.na(cens)]  #Remove NA (rejected observations) from the r
esult value vector 
  cen <- cens[!is.na(cens)] #Remove NA (rejected observations) from the detec
t flag vector 
   
  if( cen[which.min(rslt)]) 
  { 
    cen[cen == T & rslt == min(rslt)] = F 
  } # This applies Efron's bias correction to calulate KM mean and standard d
eviation 
  #If the minimum observations is censored, KM can't use that data point 
  #this treats a minimum censored observation as uncensored 
   
  s.i = cenfit(rslt, cen)@survfit$surv #Calculate Kaplan-Meier ECDF, F(x) in 
ProUCL guidance 
  rv = cenfit(rslt, cen)@survfit$time #extract original uncensord data values 
(x) ordered to match F(x) 
  m = length(s.i) #get length of uncensored vlaues 
  mu  = sum( (c(1, lag(s.i)[2:m]) - s.i)*rv  ) #Calculate Kaplan-Meier mean. 
ProUCL Tech Guide eqn. 4-1 
  second.moment = sum( (c(1, lag(s.i)[2:m]) - s.i)*rv^2) #Second moment Kapla
n-Meier (mean of square data). Part of ProUCL Tech Guide eqn. 4-3 
  sd  = ifelse(any(cen == T), sqrt(second.moment - mu^2), sd(result_value)) #
Calculate Kaplan-Meier standard deviation 
   
  return(data.frame(mean = mu, sd = sd)) 
} 
   
data(CuZnAlt) ##Load the Zinc data from the NADA package 
Zinc <- subset(CuZnAlt, GeoZone == 1) #Data provided in example dataset is li
mited to GeoZone 1 
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zinc.km <- km(Zinc$Zn, Zinc$ZnCen) 
 
zinc.km 
##      mean       sd 
## 1 19.8806 74.47959 

 
For the Zinc data, the Kaplan-Meier mean is esimated as 19.88 and the Kaplan-Meier 
standard deviation is estimated as 74.48.  This matches the estimates provided by ProUCL 
(cells J12 and L12, respectively). 
 
The two examples in this document demonstrate the concordance between R functions and 
ProUCL functions for datasets that can be straightforwardly analyzed using the 
Kaplan-Meier estimator.  However, the Kaplan-Meier estimator cannot be reliably used in 
every circumstance.  The following caveats apply to use of the Kaplan-Meier estimator:  

1. The Kaplan-Meier estimator requires at least three uncensored observations and the 
highest and lowest values must be uncensored values.  

2. If the lowest observation is censored, then one approach is to treat it as uncensored 
and calculate the Kaplan-Meier total (Efron’s bias correction).  

3. If the highest value is censored, then the Kaplan-Meier estimator will not use this 
observation, resulting in a biased estimate of mean.  

4. If all censored values have only one detection limit, the KM estimate of the mean will 
be equal to substituting the detection-limit for all censored values, which will result 
in a mean that is biased too high. 

5. Lastly, the Kaplan-Meier estimate (and any estimation method) will perform poorly 
when a large proportion, generally greater than 40%, of the data are censored. 



Oahu Arsenic Data for ProUCL Input

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1
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Arsenic D_Arsenic
3.2 1
2.8 1

2 0
2 0
2 0
2 0
2 0
2 0
2 0
2 0

1.7 1
1.5 1

1 0
1 0
1 0
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0.7 1
0.7 1
0.6 1
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0.5 1
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Oahu Arsenic Data ProUCL OutPut

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
170137-01.01

1
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18

19

20

21

22

A B C D E F G H I J K L M
General Statistics on Uncensored Data

Date/Time of Computation   ProUCL 5.18/10/2016 9:56:57 AM

User Selected Options

From File   OahuDataforProUCL.xls

Full Precision   OFF

From File: OahuDataforProUCL.xls

General Statistics for Censored Datasets (with NDs) using Kaplan Meier Method

Variable NumObs # Missing Num Ds NumNDs % NDs Min ND Max ND KM Mean KM Var KM SD KM CV

      0.713       0.751

General Statistics for Raw Dataset using Detected Data Only

  54.17%       0.9       2       0.949       0.508Arsenic      24       0      11      13

Var SD MAD/0.675Variable NumObs # Missing Minimum Maximum Skewness CV

Arsenic      11       0       0.5       3.2       1.236       0.7       0.931       0.965       0.297       1.322       0.78

Mean Median

Percentiles using all Detects (Ds) and Non-Detects (NDs)

Variable NumObs # Missing 10%ile 20%ile 25%ile(Q1) 50%ile(Q2) 75%ile(Q3) 80%ile 90%ile 95%ile 99%ile

Arsenic      24       0       0.53       0.7       2.68       3.108      0.85       1.25       2       2       2



Zinc Data for ProUCL Input

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
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Zinc D_Zinc
10 0
10 0

5 1
18 1
10 0
10 0
10 0
11 1
10 0
19 1

8 1
3 0

10 0
10 0
10 1
10 1
10 0
10 0
10 0
10 1
10 0
10 0
10 0
10 1
10 0
10 1
10 0
10 0
20 1
10 0
20 1
20 1
20 1
10 0
10 0
10 0

620 1
40 1
50 1

3 0
10 1
20 1
10 1



Zinc Data for ProUCL Input

Baseline Human Health Risk Assessment
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June 2017
170137-01.01

3 0
10 1
30 1
20 1

3 0
20 1
20 1
20 1
10 0
20 1
23 1
10 0
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3 0
20 1
29 1
20 1
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3 0
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10 1

7 1
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Zinc Data ProUCL Output

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
170137-01.01

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

A B C D E F G H I J K L M

     29.7    243.8     10      10      20      20      20Zinc      67       0       6.2      10

Percentiles using all Detects (Ds) and Non-Detects (NDs)

Variable NumObs # Missing 10%ile 20%ile 25%ile(Q1) 50%ile(Q2) 75%ile(Q3) 80%ile 90%ile 95%ile 99%ile

Skewness CV

Zinc      34       0       5    620      35.29      20  10762    103.7      14.08       5.756       2.939

Mean Median Var SD MAD/0.675Variable NumObs # Missing Minimum Maximum

     74.48       3.746

General Statistics for Raw Dataset using Detected Data Only

  49.25%       3      10      19.88   5547Zinc      67       0      34      33

From File: ZincDataforProUCL.xls

General Statistics for Censored Datasets (with NDs) using Kaplan Meier Method

Variable NumObs # Missing Num Ds NumNDs % NDs Min ND Max ND KM Mean KM Var KM SD KM CV

From File   ZincDataforProUCL.xls

Full Precision   OFF

General Statistics on Uncensored Data

Date/Time of Computation   ProUCL 5.18/10/2016 10:26:26 AM

User Selected Options
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Table E1-1
 Chemical-Specific Dermal Parameters – Surface Water Current and Future Receptors Reasonable Maximum Exposure

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Recreational 
Angler/Crabber 

Adult and 
Adolescent

Recreational 
Boater 

Adult and 
Adolescent

Swimmer/
Bather 

Adult and 
Adolescent Dockside Worker

General 
Construction 

Worker Sailboat User
(tevent = 

1 [hr/event])
(tevent = 

2.5 [hr/event])
(tevent = 

0.5 [hr/event])
(tevent = 

8 [hr/event])
(tevent = 

8 [hr/event])
(tevent = 

1 [hr/event])

Study Cyanide3 2.8E+00 µg/L 1.00E-03 -- -- -- -- 2.83E-09 7.08E-09 1.42E-09 2.26E-08 2.26E-08 2.83E-09
Area Total Dioxin/Furan TEQ 2005 (Mammal)4 2.1E-07 µg/L -- -- -- -- -- -- -- -- -- --

Antimony 3.4E+00 µg/L 1.00E-03 -- -- -- -- 3.37E-09 8.43E-09 1.69E-09 2.70E-08 2.70E-08 3.37E-09
Arsenic 1.6E+00 µg/L 1.00E-03 -- -- -- -- 1.57E-09 3.93E-09 7.85E-10 1.26E-08 1.26E-08 1.57E-09

Chromium5 8.9E-01 µg/L 1.00E-03 -- -- -- -- 8.92E-10 2.23E-09 4.46E-10 7.14E-09 7.14E-09 8.92E-10
Copper 4.3E+00 µg/L 1.00E-03 -- -- -- -- 4.32E-09 1.08E-08 2.16E-09 3.46E-08 3.46E-08 4.32E-09
Manganese 7.8E+01 µg/L 1.00E-03 -- -- -- -- 7.81E-08 1.95E-07 3.91E-08 6.25E-07 6.25E-07 7.81E-08
Mercury 8.4E-03 µg/L 1.00E-03 -- -- -- -- 8.35E-12 2.09E-11 4.18E-12 6.68E-11 6.68E-11 8.35E-12
Vanadium 2.0E+00 µg/L 1.00E-03 -- -- -- -- 2.05E-09 5.11E-09 1.02E-09 1.64E-08 1.64E-08 2.05E-09

Total Non-dioxin-like PCB Congener6 8.8E-03 µg/L -- -- -- -- -- -- -- -- -- --

Total PCB Congener TEQ 2005 (Mammal)4 7.3E-08 µg/L -- -- -- -- -- -- -- -- -- --

Hexachlorocyclohexane (BHC), delta-5 6.8E-04 µg/L 1.08E-02 0.07 4.57 10.97 0.9 3.90E-11 6.17E-11 2.76E-11 1.10E-10 1.10E-10 3.90E-11
Benzo(a)anthracene 5.5E-03 µg/L -- -- -- -- -- -- -- -- -- --
Benzo(a)pyrene 5.3E-03 µg/L -- -- -- -- -- -- -- -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L -- -- -- -- -- -- -- -- -- --

Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene8 2.5E-03 µg/L -- -- -- -- -- -- -- -- -- --
Naphthalene 2.7E-02 µg/L 4.66E-02 0.20 0.56 1.34 1 2.58E-09 4.27E-09 1.82E-09 9.98E-09 9.98E-09 2.58E-09
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 2.49E-02 0.19 16.64 39.93 0.8 2.69E-07 4.25E-07 1.90E-07 7.61E-07 7.61E-07 2.69E-07

1,2-Dichloroethene, cis-9 2.8E-01 µg/L 7.71E-03 0.03 0.37 0.89 1 3.69E-09 6.78E-09 2.53E-09 1.81E-08 1.81E-08 3.69E-09
Benzene 2.2E-01 µg/L 1.49E-02 0.05 0.29 0.70 1 5.00E-09 9.57E-09 3.38E-09 2.63E-08 2.63E-08 5.00E-09
Chloroform 1.7E-01 µg/L 6.83E-03 0.03 0.50 1.19 1 2.20E-09 3.89E-09 1.55E-09 9.91E-09 9.91E-09 2.20E-09
Trichloroethene (TCE) 2.0E-01 µg/L 1.16E-02 0.05 0.58 1.39 1 4.98E-09 8.50E-09 3.52E-09 2.09E-08 2.09E-08 4.98E-09
Vinyl chloride 1.5E-01 µg/L 5.60E-03 0.02 0.24 0.57 1 1.25E-09 2.50E-09 8.12E-10 7.11E-09 7.11E-09 1.25E-09

DAevent (mg/cm2-event)2

Exposure 
Point Contaminant of Potential Concern Values Units

Permeability 
Coefficient 

(Kp)
(cm/hr)

B
(dimensionless)

Lag Time
(Ʈevent)

(hr/event)
t*

(hr)

Fraction 
Absorbed 

Water 
(FA) 

(unitless)

EPC Dermal Parameters1



Table E1-1
Chemical-Specific Dermal Parameters – Surface Water Current and Future Receptors Reasonable Maximum Exposure

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Notes:
1 = dermal chemical-specific parameters from USEPA 2004 RAGS Part E spreadsheets
2 = where DAevent for organics: 

If tevent ≤ t*: DAevent = 2FA x Kp x EPC x [(6Ʈevent x tevent)/π]0.5 x 0.001 mg/µg x 0.001 L/cm3

If tevent > t*: DAevent = FA x Kp x EPC x  [(tevent/(1 + B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x 0.001 mg/µg x 0.001 L/cm3

where DAevent for inorganics:
DAevent = Kp x EPC x tevent x 0.001 mg/µg x 0.001 L/cm3

3 = default inorganic Kp value 
4 = TCDD dermal parameters
5 = chromium (III) Kp value 
6 = PCB-chlorobipheynl, 4- dermal parameters
7 = lindane dermal parameters
8 = dibenzo(a,h)anthracene dermal parameters
9 = 1,2-dichloroethene, trans dermal parameters
-- = not applicable
µg/L = microgram per liter
B = dimensionless ratio of the permeability coefficient of a compound through the stratum corneum relative to its permeability coefficient across the viable epidermis
cm/hr = centimeter per hour
DAevent = dermally absorbed dose per event
EPC = exposure point concentration
FA = fraction absorbed
hr = hour
hr/event = hour per event
Kp = dermal permeability coefficient
L/cm3 = liter per cubic centimeter
mg/µg = milligram per microgram
mg/cm2-event = milligram per square centimeter per event
PCB = polychlorinated biphenyl
t* = time to reach steady-state
TEQ = toxic equivalence quotient
tevent = event duration 
Ʈevent = lag time per event
USEPA = U.S. Environmental Protection Agency



Table E1-2
 Chemical-Specific Dermal Parameters – Overflow Surface Water Current and Future Receptors Reasonable Maximum Exposure

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Occupational Worker
Residential Adult and 

Adolescent Residential Child
(tevent = 5.3 [hr/event]) (tevent = 5.3 [hr/event]) (tevent = 4 [hr/event])

Study Cyanide3 2.8E+00 µg/L 1.00E-03 -- -- -- -- 1.50E-08 1.50E-08 1.13E-08
Area Total Dioxin/Furan TEQ 2005 (Mammal)4 2.1E-07 µg/L -- -- -- -- -- -- -- --

Antimony 3.4E+00 µg/L 1.00E-03 -- -- -- -- 1.79E-08 1.79E-08 1.35E-08
Arsenic 1.6E+00 µg/L 1.00E-03 -- -- -- -- 8.32E-09 8.32E-09 6.28E-09
Chromium5 8.9E-01 µg/L 1.00E-03 -- -- -- -- 4.73E-09 4.73E-09 3.57E-09
Copper 4.3E+00 µg/L 1.00E-03 -- -- -- -- 2.29E-08 2.29E-08 1.73E-08
Manganese 7.8E+01 µg/L 1.00E-03 -- -- -- -- 4.14E-07 4.14E-07 3.13E-07
Mercury 8.4E-03 µg/L 1.00E-03 -- -- -- -- 4.43E-11 4.43E-11 3.34E-11
Vanadium 2.0E+00 µg/L 1.00E-03 -- -- -- -- 1.08E-08 1.08E-08 8.18E-09
Total Non-dioxin-like PCB Congener6 8.8E-03 µg/L -- -- -- -- -- -- -- --
Total PCB Congener TEQ 2005 (Mammal)4 7.3E-08 µg/L -- -- -- -- -- -- -- --
Hexachlorocyclohexane (BHC), delta-7 6.8E-04 µg/L 1.08E-02 0.07 4.57 10.97 0.9 8.98E-11 8.98E-11 7.81E-11
Benzo(a)anthracene 5.5E-03 µg/L -- -- -- -- -- -- -- --
Benzo(a)pyrene 5.3E-03 µg/L -- -- -- -- -- -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L -- -- -- -- -- -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene8 2.5E-03 µg/L -- -- -- -- -- -- -- --
Naphthalene 2.7E-02 µg/L 4.66E-02 0.20 0.56 1.34 1 7.17E-09 7.17E-09 5.82E-09
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 2.49E-02 0.19 16.64 39.93 0.8 6.19E-07 6.19E-07 5.38E-07
1,2-Dichloroethene, cis-9 2.8E-01 µg/L 7.71E-03 0.03 0.37 0.89 1 1.25E-08 1.25E-08 9.87E-09
Benzene 2.2E-01 µg/L 1.49E-02 0.05 0.29 0.70 1 1.81E-08 1.81E-08 1.41E-08
Chloroform 1.7E-01 µg/L 6.83E-03 0.03 0.50 1.19 1 6.96E-09 6.96E-09 5.53E-09
Trichloroethene (TCE) 2.0E-01 µg/L 1.16E-02 0.05 0.58 1.39 1 1.48E-08 1.48E-08 1.19E-08
Vinyl chloride 1.5E-01 µg/L 5.60E-03 0.02 0.24 0.57 1 4.85E-09 4.85E-09 3.76E-09

Exposure 
Point Contaminant of Potential Concern Values Units

Permeability 
Coefficient 

(Kp)
(cm/hr)

EPC

B 
(dimensionless)

Lag Time 
(Ʈevent)

(hr/event)
t*

(hr)

Fraction 
Absorbed 

Water
(FA)

(unitless)

DAevent (mg/cm2-event)2Dermal Parameters1



Table E1-2
 Chemical-Specific Dermal Parameters – Overflow Surface Water Current and Future Receptors Reasonable Maximum Exposure

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Notes:
1 = dermal chemical-specific parameters from USEPA 2004 RAGS Part E spreadsheets
2 = where DAevent for organics: 

If tevent ≤ t*: DAevent = 2FA x Kp x EPC x [(6Ʈevent x tevent)/π]0.5 x 0.001 mg/µg x 0.001 L/cm3

If tevent > t*: DAevent = FA x Kp x EPC x  [(tevent/(1 + B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x 0.001 mg/µg x 0.001 L/cm3

where DAevent for inorganics:
DAevent = Kp x EPC x tevent x 0.001 mg/µg x 0.001 L/cm3

3 = default inorganic Kp value 
4 = TCDD dermal parameters
5 = chromium (III) Kp value 
6 = PCB-chlorobipheynl, 4- dermal parameters
7 = lindane dermal parameters
8 = dibenzo(a,h)anthracene dermal parameters
9 = 1,2-dichloroethene, trans dermal parameters
-- = not applicable
µg/L = microgram per liter
B = dimensionless ratio of the permeability coefficient of a compound through the stratum corneum relative to its permeability coefficient across the viable epidermis
cm/hr = centimeter per hour
DAevent = dermally absorbed dose per event
EPC = exposure point concentration
FA = fraction absorbed
hr = hour
hr/event = hour per event
Kp = dermal permeability coefficient
L/cm3 = liter per cubic centimeter
mg/µg = milligram per microgram
mg/cm2-event = milligram per square centimeter per event
PCB = polychlorinated biphenyl
t* = time to reach steady-state
TEQ = toxic equivalence quotient
tevent = event duration 
Ʈevent = lag time per event
USEPA = U.S. Environmental Protection Agency



Table E1-3
Chemical-Specific Dermal Parameters – Surface Water Future Receptors Reasonable Maximum Exposure

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Hunter's Point 
Construction Workers

Plank Road 
Recreational User: Adult

Plank Road
Recreational User

(tevent = 8 [hr/event]) (tevent = 3.7 [hr/event]) (tevent = 3 [hr/event])

Study Cyanide3 2.8E+00 µg/L 1.00E-03 -- -- -- -- 2.26E-08 1.05E-08 8.49E-09
Area Total Dioxin/Furan TEQ 2005 (Mammal)4 2.1E-07 µg/L -- -- -- -- -- -- -- --

Antimony 3.4E+00 µg/L 1.00E-03 -- -- -- -- 2.70E-08 1.25E-08 1.01E-08
Arsenic 1.6E+00 µg/L 1.00E-03 -- -- -- -- 1.26E-08 5.81E-09 4.71E-09

Chromium5 8.9E-01 µg/L 1.00E-03 -- -- -- -- 7.14E-09 3.30E-09 2.68E-09
Copper 4.3E+00 µg/L 1.00E-03 -- -- -- -- 3.46E-08 1.60E-08 1.30E-08
Manganese 7.8E+01 µg/L 1.00E-03 -- -- -- -- 6.25E-07 2.89E-07 2.34E-07
Mercury 8.4E-03 µg/L 1.00E-03 -- -- -- -- 6.68E-11 3.09E-11 2.51E-11
Vanadium 2.0E+00 µg/L 1.00E-03 -- -- -- -- 1.64E-08 7.57E-09 6.14E-09

Total Non-dioxin-like PCB Congener6 8.8E-03 µg/L -- -- -- -- -- -- -- --

Total PCB Congener TEQ 2005 (Mammal)4 7.3E-08 µg/L -- -- -- -- -- -- -- --

Hexachlorocyclohexane (BHC), delta-5 6.8E-04 µg/L 1.08E-02 0.07 4.57 10.97 0.9 1.10E-10 7.51E-11 6.76E-11
Benzo(a)anthracene 5.5E-03 µg/L -- -- -- -- -- -- -- --
Benzo(a)pyrene 5.3E-03 µg/L -- -- -- -- -- -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L -- -- -- -- -- -- -- --

Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene8 2.5E-03 µg/L -- -- -- -- -- -- -- --
Naphthalene 2.7E-02 µg/L 4.66E-02 0.20 0.56 1.34 1 9.98E-09 5.51E-09 4.78E-09
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 2.49E-02 0.19 16.64 39.93 0.8 7.61E-07 5.17E-07 4.66E-07

1,2-Dichloroethene, cis-9 2.8E-01 µg/L 7.71E-03 0.03 0.37 0.89 1 1.81E-08 9.25E-09 7.81E-09
Benzene 2.2E-01 µg/L 1.49E-02 0.05 0.29 0.70 1 2.63E-08 1.32E-08 1.11E-08
Chloroform 1.7E-01 µg/L 6.83E-03 0.03 0.50 1.19 1 9.91E-09 5.20E-09 4.44E-09
Trichloroethene (TCE) 2.0E-01 µg/L 1.16E-02 0.05 0.58 1.39 1 2.09E-08 1.12E-08 9.63E-09
Vinyl chloride 1.5E-01 µg/L 5.60E-03 0.02 0.24 0.57 1 7.11E-09 3.51E-09 2.92E-09

Exposure 
Point Contaminant of Potential Concern Values Units

Permeability 
Coefficient 

(Kp) 
(cm/hr)

EPC

B 
(dimensionless)

Lag Time 
(Ʈevent) 

(hr/event)
t* 

(hr)

Fraction 
Absorbed 

Water
(FA) 

(unitless)

DAevent (mg/cm2-event)2Dermal Parameters1



Table E1-3
Chemical-Specific Dermal Parameters – Surface Water Future Receptors Reasonable Maximum Exposure

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

 June 2017
171037-01.01

Notes:
1 = dermal chemical-specific parameters from USEPA 2004 RAGS Part E spreadsheets
2 = where DAevent for organics: 

If tevent ≤ t*: DAevent = 2FA x Kp x EPC x [(6Ʈevent x tevent)/π]0.5 x 0.001 mg/µg x 0.001 L/cm3

If tevent > t*: DAevent = FA x Kp x EPC x  [(tevent/(1 + B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x 0.001 mg/µg x 0.001 L/cm3

Where DAevent for inorganics:
DAevent = Kp x EPC x tevent x 0.001 mg/µg x 0.001 L/cm3

3 = default inorganic Kp value 
4 = TCDD dermal parameters
5 = chromium (III) Kp value 
6 = PCB-chlorobipheynl, 4- dermal parameters
7 = lindane dermal parameters
8 = dibenzo(a,h)anthracene dermal parameters
9 = 1,2-dichloroethene, trans dermal parameters
-- = not applicable
µg/L = microgram per liter
B = dimensionless ratio of the permeability coefficient of a compound through the stratum corneum relative to its permeability coefficient across the viable epidermis
cm/hr = centimeter per hour
DAevent = dermally absorbed dose per event
EPC = exposure point concentration
FA = fraction absorbed
hr = hour
hr/event = hour per event
Kp = dermal permeability coefficient
L/cm3 = liter per cubic centimeter
mg/µg = milligram per microgram
mg/cm2-event = milligram per square centimeter per event
PCB = polychlorinated biphenyl
t* = time to reach steady-state
TEQ = toxic equivalence quotient
tevent = event duration 
Ʈevent = lag time per event
USEPA = U.S. Environmental Protection Agency
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Table E2-1
Uncertainty Analysis Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Boater Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
170137-01.01

Scenario Timeframe: Current/Future Medium: Surface Water
Receptor Population: Recreational Boater Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult

Cyanide 2.8E+00 µg/L -- -- 2.3E-08 2.0E-08 -- -- -- 6.0E-04 6.0E-04 8.0E-08 6.9E-08 1.E-04 1.E-04 2.E-04
Antimony 3.4E+00 µg/L -- -- 2.7E-08 2.4E-08 -- -- -- 6.0E-05 4.0E-04 9.5E-08 8.3E-08 2.E-03 2.E-04 2.E-03
Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 1.3E-08 1.1E-08 2E-08 2E-08 4E-08 3.0E-04 3.0E-04 4.4E-08 3.8E-08 1.E-04 1.E-04 3.E-04
Chromium 8.9E-01 µg/L -- -- 7.2E-09 6.2E-09 -- -- -- 2.0E-02 1.5E+00 2.5E-08 2.2E-08 1.E-06 1.E-08 1.E-06
Copper 4.3E+00 µg/L -- -- 3.5E-08 3.0E-08 -- -- -- 4.0E-02 4.0E-02 1.2E-07 1.1E-07 3.E-06 3.E-06 6.E-06
Manganese 7.8E+01 µg/L -- -- 6.3E-07 5.5E-07 -- -- -- 9.6E-04 2.4E-02 2.2E-06 1.9E-06 2.E-03 8.E-05 2.E-03
Mercury 8.3E-03 µg/L -- -- 6.7E-11 5.8E-11 -- -- -- 2.1E-05 3.0E-04 2.4E-10 2.0E-10 1.E-05 7.E-07 1.E-05
Vanadium 2.0E+00 µg/L -- -- 1.6E-08 1.4E-08 -- -- -- 2.3E-04 9.0E-03 5.8E-08 5.0E-08 2.E-04 6.E-06 3.E-04
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 2.2E-08 1.9E-09 -- -- -- 2.0E-03 2.0E-03 7.7E-08 6.7E-09 4.E-05 3.E-06 4.E-05
Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 3.1E-08 1.5E-09 2E-09 8E-11 2E-09 4.0E-03 4.0E-03 1.1E-07 5.3E-09 3.E-05 1.E-06 3.E-05
Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 1.3E-08 1.2E-09 4E-10 4E-11 4E-10 1.0E-02 1.0E-02 4.4E-08 4.0E-09 4.E-06 4.E-07 5.E-06
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 2.7E-08 1.4E-09 1E-09 7E-11 1E-09 5.0E-04 5.0E-04 9.6E-08 5.0E-09 2.E-04 1.E-05 2.E-04
Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 8.1E-09 1.1E-09 6E-09 8E-10 7E-09 3.0E-03 3.0E-03 2.8E-08 3.7E-09 9.E-06 1.E-06 1.E-05
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 1.4E-06 8.4E-09 2E-08 1E-10 2E-08 2.0E-02 2.0E-02 4.8E-06 2.9E-08 2.E-04 1.E-06 2.E-04
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 5.3E-08 3.9E-11 4E-08 3E-11 4E-08 -- -- 1.8E-07 1.4E-10 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 8.6E-08 3.7E-11 6E-07 3E-10 6E-07 -- -- 3.0E-07 1.3E-10 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 8.7E-08 3.7E-11 6E-08 3E-11 6E-08 -- -- 3.0E-07 1.3E-10 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 6.2E-08 1.7E-11 5E-07 1E-10 5E-07 -- -- 2.2E-07 6.0E-11 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 1.4E-08 1.9E-10 -- -- -- 2.0E-02 2.0E-02 4.8E-08 6.6E-10 2.E-06 3.E-08 2.E-06
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 2.0E-10 4.7E-12 1E-09 3E-11 1E-09 8.0E-03 8.0E-03 7.0E-10 1.7E-11 9.E-08 2.E-09 9.E-08
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 3.1E-12 1.5E-15 5E-07 2E-10 5E-07 7.0E-10 7.0E-10 1.1E-11 5.2E-15 2.E-02 7.E-06 2.E-02
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 1.2E-07 6.2E-11 2E-07 1E-10 2E-07 2.0E-05 2.0E-05 4.2E-07 2.2E-10 2.E-02 1.E-05 2.E-02
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 1.1E-12 5.1E-16 2E-07 8E-11 2E-07 7.0E-10 7.0E-10 3.8E-12 1.8E-15 5.E-03 3.E-06 5.E-03

Total 2E-06 5.E-02
Population Age: Adolescent

Cyanide 2.8E+00 µg/L -- -- 1.5E-08 1.8E-08 -- -- -- 6.0E-04 6.0E-04 8.5E-08 1.0E-07 1.E-04 2.E-04 3.E-04
Antimony 3.4E+00 µg/L -- -- 1.7E-08 2.1E-08 -- -- -- 6.0E-05 4.0E-04 1.0E-07 1.2E-07 2.E-03 3.E-04 2.E-03
Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 8.1E-09 9.9E-09 1E-08 1E-08 3E-08 3.0E-04 3.0E-04 4.7E-08 5.8E-08 2.E-04 2.E-04 4.E-04
Chromium 8.9E-01 µg/L -- -- 4.6E-09 5.7E-09 -- -- -- 2.0E-02 1.5E+00 2.7E-08 3.3E-08 1.E-06 2.E-08 1.E-06
Copper 4.3E+00 µg/L -- -- 2.2E-08 2.7E-08 -- -- -- 4.0E-02 4.0E-02 1.3E-07 1.6E-07 3.E-06 4.E-06 7.E-06
Manganese 7.8E+01 µg/L -- -- 4.0E-07 5.0E-07 -- -- -- 9.6E-04 2.4E-02 2.4E-06 2.9E-06 2.E-03 1.E-04 3.E-03
Mercury 8.3E-03 µg/L -- -- 4.3E-11 5.3E-11 -- -- -- 2.1E-05 3.0E-04 2.5E-10 3.1E-10 1.E-05 1.E-06 1.E-05
Vanadium 2.0E+00 µg/L -- -- 1.1E-08 1.3E-08 -- -- -- 2.3E-04 9.0E-03 6.2E-08 7.6E-08 3.E-04 8.E-06 3.E-04
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 1.4E-08 1.7E-09 -- -- -- 2.0E-03 2.0E-03 8.2E-08 1.0E-08 4.E-05 5.E-06 5.E-05
Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 2.0E-08 1.4E-09 1E-09 7E-11 1E-09 4.0E-03 4.0E-03 1.2E-07 7.9E-09 3.E-05 2.E-06 3.E-05
Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 8.0E-09 1.0E-09 2E-10 3E-11 3E-10 1.0E-02 1.0E-02 4.7E-08 6.1E-09 5.E-06 6.E-07 5.E-06
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 4.7E-08 3.4E-09 2E-09 2E-10 2E-09 5.0E-04 5.0E-04 1.0E-07 7.5E-09 2.E-04 2.E-05 2.E-04

Study 
Area 

Noncancer Hazard Calculations

Study 
Area 

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations



Table E2-1
Uncertainty Analysis Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Boater Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
170137-01.01

Scenario Timeframe: Current/Future Medium: Surface Water
Receptor Population: Recreational Boater Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI 
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ

Noncancer Hazard Calculations

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations

Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 1.4E-08 2.6E-09 1E-08 2E-09 1E-08 3.0E-03 3.0E-03 3.0E-08 5.6E-09 1.E-05 2.E-06 1.E-05
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 8.8E-07 7.6E-09 1E-08 1E-10 1E-08 2.0E-02 2.0E-02 5.1E-06 4.4E-08 3.E-04 2.E-06 3.E-04
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 9.0E-08 9.3E-11 7E-08 7E-11 7E-08 -- -- 2.0E-07 2.0E-10 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 1.5E-07 9.0E-11 1E-06 7E-10 1E-06 -- -- 3.2E-07 2.0E-10 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 1.5E-07 8.9E-11 1E-07 7E-11 1E-07 -- -- 3.2E-07 1.9E-10 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 1.1E-07 4.2E-11 8E-07 3E-10 8E-07 -- -- 2.3E-07 9.1E-11 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 8.8E-09 1.7E-10 -- -- -- 2.0E-02 2.0E-02 5.1E-08 9.9E-10 3.E-06 5.E-08 3.E-06
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 1.3E-10 4.3E-12 8E-10 3E-11 8E-10 8.0E-03 8.0E-03 7.4E-10 2.5E-11 9.E-08 3.E-09 1.E-07
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 2.0E-12 1.3E-15 3E-07 2E-10 3E-07 7.0E-10 7.0E-10 1.2E-11 7.8E-15 2.E-02 1.E-05 2.E-02
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 7.7E-08 5.6E-11 2E-07 1E-10 2E-07 2.0E-05 2.0E-05 4.5E-07 3.3E-10 2.E-02 2.E-05 2.E-02
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 6.9E-13 4.6E-16 1E-07 7E-11 1E-07 7.0E-10 7.0E-10 4.1E-12 2.7E-15 6.E-03 4.E-06 6.E-03

Total 3E-06 5.E-02
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

Study 
Area 



Table E2-2
Uncertainty Analysis Cancer Risks and Noncancer Hazards – Adult/Adolescent Swimmer/Bather Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
170137-01.01

Scenario Timeframe: Current/Future Medium: Surface Water
Receptor Population: Swimmer/Bather Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 
Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult

Study Cyanide 2.8E+00 µg/L -- -- 4.9E-09 1.7E-08 -- -- -- 6.0E-04 6.0E-04 1.7E-08 5.8E-08 3.E-05 1.E-04 1.E-04
Area Antimony 3.4E+00 µg/L -- -- 5.9E-09 2.0E-08 -- -- -- 6.0E-05 4.0E-04 2.1E-08 7.0E-08 3.E-04 2.E-04 5.E-04

Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 2.7E-09 9.3E-09 4E-09 1E-08 2E-08 3.0E-04 3.0E-04 9.6E-09 3.2E-08 3.E-05 1.E-04 1.E-04
Chromium 8.9E-01 µg/L -- -- 1.6E-09 5.3E-09 -- -- -- 2.0E-02 1.5E+00 5.4E-09 1.8E-08 3.E-07 1.E-08 3.E-07
Copper 4.3E+00 µg/L -- -- 7.5E-09 2.6E-08 -- -- -- 4.0E-02 4.0E-02 2.6E-08 8.9E-08 7.E-07 2.E-06 3.E-06
Manganese 7.8E+01 µg/L -- -- 1.4E-07 4.6E-07 -- -- -- 9.6E-04 2.4E-02 4.8E-07 1.6E-06 5.E-04 7.E-05 6.E-04
Mercury 8.3E-03 µg/L -- -- 1.5E-11 4.9E-11 -- -- -- 2.1E-05 3.0E-04 5.1E-11 1.7E-10 2.E-06 6.E-07 3.E-06
Vanadium 2.0E+00 µg/L -- -- 3.6E-09 1.2E-08 -- -- -- 2.3E-04 9.0E-03 1.2E-08 4.2E-08 5.E-05 5.E-06 6.E-05
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 8.8E-09 1.6E-09 -- -- -- 2.0E-03 2.0E-03 3.1E-08 5.7E-09 2.E-05 3.E-06 2.E-05
Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 1.2E-08 1.3E-09 6E-10 7E-11 7E-10 4.0E-03 4.0E-03 4.1E-08 4.4E-09 1.E-05 1.E-06 1.E-05
Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 5.4E-09 9.7E-10 2E-10 3E-11 2E-10 1.0E-02 1.0E-02 1.9E-08 3.4E-09 2.E-06 3.E-07 2.E-06
Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 1.2E-08 1.2E-09 6E-10 6E-11 6E-10 5.0E-04 5.0E-04 4.3E-08 4.2E-09 9.E-05 8.E-06 9.E-05
Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 2.8E-09 9.0E-10 2E-09 6E-10 3E-09 3.0E-03 3.0E-03 9.9E-09 3.1E-09 3.E-06 1.E-06 4.E-06
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 6.6E-07 7.1E-09 9E-09 1E-10 9E-09 2.0E-02 2.0E-02 2.3E-06 2.5E-08 1.E-04 1.E-06 1.E-04
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 2.5E-08 3.3E-11 2E-08 2E-11 2E-08 -- -- 8.9E-08 1.1E-10 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 4.1E-08 3.1E-11 3E-07 2E-10 3E-07 -- -- 1.5E-07 1.1E-10 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 4.2E-08 3.1E-11 3E-08 2E-11 3E-08 -- -- 1.5E-07 1.1E-10 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 3.0E-08 1.5E-11 2E-07 1E-10 2E-07 -- -- 1.0E-07 5.1E-11 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 6.3E-09 1.6E-10 -- -- -- 2.0E-02 2.0E-02 2.2E-08 5.5E-10 1.E-06 3.E-08 1.E-06
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 9.6E-11 4.0E-12 6E-10 3E-11 6E-10 8.0E-03 8.0E-03 3.4E-10 1.4E-11 4.E-08 2.E-09 4.E-08
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 1.5E-12 1.2E-15 2E-07 2E-10 2E-07 7.0E-10 7.0E-10 5.3E-12 4.4E-15 8.E-03 6.E-06 8.E-03
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 5.8E-08 5.2E-11 1E-07 1E-10 1E-07 2.0E-05 2.0E-05 2.0E-07 1.8E-10 1.E-02 9.E-06 1.E-02
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 5.2E-13 4.3E-16 8E-08 6E-11 8E-08 7.0E-10 7.0E-10 1.8E-12 1.5E-15 3.E-03 2.E-06 3.E-03

Total 1E-06 2.E-02
Population Age: Adolescent

Study Cyanide 2.8E+00 µg/L -- -- 3.2E-09 2.6E-08 -- -- -- 6.0E-04 6.0E-04 1.9E-08 1.5E-07 3.E-05 2.E-04 3.E-04
Area Antimony 3.4E+00 µg/L -- -- 3.8E-09 3.0E-08 -- -- -- 6.0E-05 4.0E-04 2.2E-08 1.8E-07 4.E-04 4.E-04 8.E-04

Arsenic 1.6E+00 µg/L 1.5E+00 1.5E+00 1.8E-09 1.4E-08 3E-09 2E-08 2E-08 3.0E-04 3.0E-04 1.0E-08 8.3E-08 3.E-05 3.E-04 3.E-04
Chromium 8.9E-01 µg/L -- -- 1.0E-09 8.1E-09 -- -- -- 2.0E-02 1.5E+00 5.9E-09 4.7E-08 3.E-07 3.E-08 3.E-07
Copper 4.3E+00 µg/L -- -- 4.9E-09 3.9E-08 -- -- -- 4.0E-02 4.0E-02 2.9E-08 2.3E-07 7.E-07 6.E-06 6.E-06
Manganese 7.8E+01 µg/L -- -- 8.8E-08 7.1E-07 -- -- -- 9.6E-04 2.4E-02 5.2E-07 4.1E-06 5.E-04 2.E-04 7.E-04
Mercury 8.3E-03 µg/L -- -- 9.5E-12 7.5E-11 -- -- -- 2.1E-05 3.0E-04 5.5E-11 4.4E-10 3.E-06 1.E-06 4.E-06
Vanadium 2.0E+00 µg/L -- -- 2.3E-09 1.8E-08 -- -- -- 2.3E-04 9.0E-03 1.4E-08 1.1E-07 6.E-05 1.E-05 7.E-05
1,2-Dichloroethene, cis- 2.8E-01 µg/L -- -- 5.7E-09 2.5E-09 -- -- -- 2.0E-03 2.0E-03 3.3E-08 1.4E-08 2.E-05 7.E-06 2.E-05

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table E2-2
Uncertainty Analysis Cancer Risks and Noncancer Hazards – Adult/Adolescent Swimmer/Bather Surface Water RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
170137-01.01

Scenario Timeframe: Current/Future Medium: Surface Water
Receptor Population: Swimmer/Bather Exposure Medium: Surface Water
Population Age: Adult/Adolescent Exposure Route: Direct Contact

Values Units

Dermal Cancer 
Slope Factor 

(mg/kg-day)-1

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Dermal LADI 
(mg/kg-day)

Oral LADI 
(mg/kg-day)

Cancer 
Risk from 
Dermal 
Contact

Cancer 
Risk from 
Ingestion

Total 
Cancer 

Risk
Dermal RfD 
(mg/kg-day)

Oral RfD 
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Study Benzene 2.2E-01 µg/L 5.5E-02 5.5E-02 7.6E-09 1.9E-09 4E-10 1E-10 5E-10 4.0E-03 4.0E-03 4.5E-08 1.1E-08 1.E-05 3.E-06 1.E-05
Area Chloroform 1.7E-01 µg/L 3.1E-02 3.1E-02 3.5E-09 1.5E-09 1E-10 5E-11 2E-10 1.0E-02 1.0E-02 2.1E-08 8.7E-09 2.E-06 9.E-07 3.E-06

Trichloroethene (TCE) 2.0E-01 µg/L 4.6E-02 4.6E-02 2.1E-08 4.9E-09 1E-09 2E-10 1E-09 5.0E-04 5.0E-04 4.6E-08 1.1E-08 9.E-05 2.E-05 1.E-04
Vinyl chloride 1.5E-01 µg/L 7.2E-01 7.2E-01 4.9E-09 3.7E-09 4E-09 3E-09 6E-09 3.0E-03 3.0E-03 1.1E-08 8.0E-09 4.E-06 3.E-06 6.E-06
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 1.4E-02 1.4E-02 4.3E-07 1.1E-08 6E-09 2E-10 6E-09 2.0E-02 2.0E-02 2.5E-06 6.3E-08 1.E-04 3.E-06 1.E-04
Benzo(a)anthracene 5.5E-03 µg/L 7.3E-01 7.3E-01 4.4E-08 1.3E-10 3E-08 1E-10 3E-08 -- -- 9.6E-08 2.9E-10 -- -- --
Benzo(a)pyrene 5.3E-03 µg/L 7.3E+00 7.3E+00 7.2E-08 1.3E-10 5E-07 9E-10 5E-07 -- -- 1.6E-07 2.8E-10 -- -- --
Benzo(b)fluoranthene 5.3E-03 µg/L 7.3E-01 7.3E-01 7.3E-08 1.3E-10 5E-08 9E-11 5E-08 -- -- 1.6E-07 2.8E-10 -- -- --
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 2.5E-03 µg/L 7.3E+00 7.3E+00 5.2E-08 5.9E-11 4E-07 4E-10 4E-07 -- -- 1.1E-07 1.3E-10 -- -- --
Naphthalene 2.7E-02 µg/L -- -- 4.1E-09 2.4E-10 -- -- -- 2.0E-02 2.0E-02 2.4E-08 1.4E-09 1.E-06 7.E-08 1.E-06
Hexachlorocyclohexane (BHC), delta- 6.8E-04 µg/L 6.3E+00 6.3E+00 6.2E-11 6.1E-12 4E-10 4E-11 4E-10 8.0E-03 8.0E-03 3.6E-10 3.6E-11 5.E-08 4.E-09 5.E-08
Total Dioxin/Furan TEQ 2005 (Mammal) 2.1E-07 µg/L 1.5E+05 1.5E+05 9.9E-13 1.9E-15 1E-07 3E-10 1E-07 7.0E-10 7.0E-10 5.8E-12 1.1E-14 8.E-03 2.E-05 8.E-03
Total Nondioxin-like PCB Congener 8.8E-03 µg/L 2.0E+00 2.0E+00 3.8E-08 8.0E-11 8E-08 2E-10 8E-08 2.0E-05 2.0E-05 2.2E-07 4.6E-10 1.E-02 2.E-05 1.E-02
Total PCB Congener TEQ 2005 (Mammal) 7.3E-08 µg/L 1.5E+05 1.5E+05 3.4E-13 6.6E-16 5E-08 1E-10 5E-08 7.0E-10 7.0E-10 2.0E-12 3.8E-15 3.E-03 5.E-06 3.E-03

Total 1E-06 2.E-02
Notes:
-- = not applicable
µg/L = microgram per liter
CDI = chronic daily intake
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient



Table E2-3
Uncertainty Analysis Chemical-Specific Dermal Parameters – Surface Water Adult/Adolescent Recreational Boater and Adult/Adolescent Swimmer/Bather

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
170137-01.01

Recreational Boater
 Adult and Adolescent

Swimmer/Bather
Adult and Adolescent

(tevent = 2.5 [hr/event]) (tevent = 0.5 [hr/event])
Study Area Cyanide2 2.8E+00 µg/L 1.00E-03 -- -- -- -- 7.08E-09 1.42E-09

Total Dioxin/Furan TEQ 2005 (Mammal)3 2.1E-07 µg/L 8.07E-01 5.57 6.82 30.09 0.5 9.75E-13 4.36E-13
Antimony 3.4E+00 µg/L 1.00E-03 -- -- -- -- 8.43E-09 1.69E-09
Arsenic 1.6E+00 µg/L 1.00E-03 -- -- -- -- 3.93E-09 7.85E-10
Chromium4 8.9E-01 µg/L 1.00E-03 -- -- -- -- 2.23E-09 4.46E-10
Copper 4.3E+00 µg/L 1.00E-03 -- -- -- -- 1.08E-08 2.16E-09
Manganese 7.8E+01 µg/L 1.00E-03 -- -- -- -- 1.95E-07 3.91E-08
Mercury 8.4E-03 µg/L 1.00E-03 -- -- -- -- 2.09E-11 4.18E-12
Vanadium 2.0E+00 µg/L 1.00E-03 -- -- -- -- 5.11E-09 1.02E-09
Total Non-dioxin-like PCB Congener5 8.8E-03 µg/L 7.52E-01 4.94 4.63 20.27 0.6 3.74E-08 1.67E-08
Total PCB Congener TEQ 2005 (Mammal)3 7.3E-08 µg/L 8.07E-01 5.57 6.82 30.09 0.5 3.36E-13 1.50E-13
Hexachlorocyclohexane (BHC), delta-6 6.8E-04 µg/L 1.08E-02 0.07 4.57 10.97 0.9 6.17E-11 2.76E-11
Benzo(a)anthracene 5.5E-03 µg/L 4.74E-01 2.75 2.03 8.53 1 1.63E-08 7.28E-09
Benzo(a)pyrene 5.3E-03 µg/L 7.01E-01 4.27 2.69 11.67 1 2.66E-08 1.19E-08
Benzo(b)fluoranthene 5.3E-03 µg/L 7.02E-01 4.29 2.77 12.03 1 2.69E-08 1.20E-08
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene7 2.5E-03 µg/L 1.51E+00 9.68 3.88 17.57 0.6 1.92E-08 8.57E-09
Naphthalene 2.7E-02 µg/L 4.66E-02 0.20 0.56 1.34 1 4.27E-09 1.82E-09
bis(2-Ethylhexyl)phthalate 1.2E+00 µg/L 2.49E-02 0.19 16.64 39.93 0.8 4.25E-07 1.90E-07
1,2-Dichloroethene, cis-8 2.8E-01 µg/L 7.71E-03 0.03 0.37 0.89 1 6.78E-09 2.53E-09
Benzene 2.2E-01 µg/L 1.49E-02 0.05 0.29 0.70 1 9.57E-09 3.38E-09
Chloroform 1.7E-01 µg/L 6.83E-03 0.03 0.50 1.19 1 3.89E-09 1.55E-09
Trichloroethene (TCE) 2.0E-01 µg/L 1.16E-02 0.05 0.58 1.39 1 8.50E-09 3.52E-09
Vinyl chloride 1.5E-01 µg/L 5.60E-03 0.02 0.24 0.57 1 2.50E-09 8.12E-10

Exposure 
Point Contaminant of Potential Concern Values Units

Permeability 
Coefficient (Kp)

(cm/hr)

EPC

B 
(dimensionless)

DAevent (mg/cm2-event)9

Lag Time 
(Ʈevent) 

(hr/event)
t*

(hr)

Fraction 
Absorbed Water 

(FA) (unitless)

Dermal Parameters1



Table E2-3
Uncertainty Analysis Chemical-Specific Dermal Parameters – Surface Water Adult/Adolescent Recreational Boater and Adult/Adolescent Swimmer/Bather

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
170137-01.01

Notes:
1 = dermal chemical-specific parameters from USEPA 2004 RAGS Part E spreadsheets
2 = default inorganic Kp value 
3 = TCDD dermal parameters
4 = chromium (III) Kp value 
5 = PCB-chlorobipheynl, 4- dermal parameters
6 = lindane dermal parameters
7 = dibenzo(a,h)anthracene dermal parameters
8 = 1,2- Dichloroethene, trans dermal parameters
9 = where DAevent for organics: 

If tevent ≤ t*: DAevent = 2FA x Kp x EPC x [(6Ʈevent x tevent)/π]0.5 x 0.001 mg/µg x 0.001 L/cm3

If tevent > t*: DAevent = FA x Kp x EPC x  [(tevent/(1 + B)) + 2Ʈevent x ((1+3B +3B2)/(1 + B)2)] x 0.001 mg/µg x 0.001 L/cm3

where DAevent for inorganics:
DAevent = Kp x EPC x tevent x 0.001 mg/µg x 0.001 L/cm3

-- = not applicable
µg/L = microgram per liter
B = dimensionless ratio of the permeability coefficient of a compound through the stratum corneum relative to its permeability coefficient across the viable epidermis
cm/hr = centimeter per hour
DAevent = dermally absorbed dose per event
EPC = exposure point concentration
FA = fraction absorbed
hr = hour
hr/event = hour per event
Kp = dermal permeability coefficient
L/cm3 = liter per cubic centimeter
mg/µg = milligram per microgram
mg/cm2-event = milligram per square centimeter per event
PCB = polychlorinated biphenyl
t* = time to reach steady-state
TEQ = toxic equivalence quotient
tevent = event duration 
Ʈevent = lag time per event
USEPA = U.S. Environmental Protection Agency
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LEAD ASSESSMENT DETAILS 
 

 

 



 
 
  Attachment F1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS F1-1 171037-01.01 

1 IEUBK ASSESSMENT FOR CHILDREN 

Child exposure scenarios for current and future recreational anglers were evaluated using the 
Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead in Children (Version 1.1, 
Build 11; USEPA 2007) approach.  Risk from consumption of fish tissue was addressed by 
using alternative dietary assumptions in the IEUBK model while assuming default residential 
air, drinking water, and soil and dust exposure parameters (see Attachment F2).  The IEUBK 
alternative food source concentration applied was the total lead 95% upper confidence limit 
tissue concentration for striped bass fillet (0.0223 milligram per kilogram [mg/kg]), white 
perch fillet (0.0104 mg/kg), blue crab muscle (0.0528 mg/kg), and blue crab as combined 
muscle and hepatopancreas (0.134 mg/kg).  The alternate food source fraction for fish or crab 
is applied as a percentage in the IEUBK model.  The percentage was determined as the 
fraction of fish or crab relative to the IEUBK (Version 1.1) default average total meat 
consumption for years 1 to 6, 40 grams per day (g/day).  The percentages for fish and crab 
were 22.5% and 17.5%, based on the respective recreational angler consumption rates of 
9 g/day and 7 g/day.  The default dietary relative absorption fraction of 50% was applied for 
the tissue evaluations.   
 
The risk calculated using default values and site-specific data may not be representative of 
ambient lead exposure to children living in areas surrounding Newtown Creek because of the 
lack of site-specific data for lead in residential soil, dust, drinking water, or diet.  The focus of 
this risk assessment is exposure to contaminants in Newtown Creek fish tissue, rather than 
residential exposures.  Applying the default assumptions provides a means to assess 
incremental risk to residential children from exposure to fish and crab tissue sources specific 
to Newtown Creek.  Because no risk was indicated from exposure to Newtown Creek crab 
and fish tissue, no refinement to the default values was needed.   
 

2 ADULT LEAD METHODOLOGY ASSESSMENT FOR ADULTS AND ADOLESCENTS 

The Adult Lead Methodology (ALM) model is based on protecting the developing fetus of a 
pregnant woman, the most sensitive subpopulation affected by adult lead exposure.  The 
model incorporates exposure to soil that is more common among adolescents and adults than 
young children.  Accordingly, the U.S. Environmental Protection Agency (USEPA) has used 
this model to estimate soil lead cleanup levels for sites at which the likely exposed population 



 
 
  Attachment F1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS F1-2 171037-01.01 

would be older children or adults (USEPA 2015).  Although the model was developed to 
assess soil exposures, it has been applied to evaluate exposure to lead in fish and crab.   
 
For this evaluation, the ALM was used to address risk separately for fish and crab 
consumption.  Site-specific data applied for the ALM evaluation included exposure 
frequency, tissue lead concentrations, and tissue ingestion rates.  For all scenarios, the 
average and geometric mean of baseline blood concentrations were the ALM default values 
1.0 and 1.8, respectively (USEPA 2009).  Default values were also applied for the 
fetal/maternal lead blood ratio, the biokinetic slope factor, and the averaging time (see 
Attachment F3).  Risk to adult and adolescent recreational anglers consuming striped bass 
fillet, white perch fillet, and blue crab combined muscle and hepatopancreas were assessed 
using the same reasonable maximum exposure (RME) exposure point concentrations (EPCs) 
applied for the IEUBK evaluation.  Because tissue ingestion rate is normalized to annual 
consumption, the exposure frequency was 365 days per year.   
 

3 REFERENCES 

USEPA (U.S. Environmental Protection Agency), 2007.  User’s Guide for the Integrated 
Exposure Uptake Biokinetic Model for Lead in Children (IEUBK) Windows®.  
Prepared for the Technical Review Workgroup for Metals and Asbestos (TRW).  
EPA 9285.7-42.  May 2007.   

USEPA, 2009.  Update of the Adult Lead Methodology’s Default Baseline Blood Lead 
Concentration and Geometric Standard Deviation Parameters.  Prepared by the 
Technical Review Workgroup for Metals and Asbestos (TRW).  OSWER 9200.2-82.  
June 2009. 

USEPA, 2015.  Frequent Questions from Risk Assessors on the Adult Lead Methodology 
(ALM).  Available from: http://www.epa.gov/superfund/lead/almfaq.htm. 
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                  LEAD MODEL FOR WINDOWS Version 1.1

     ==================================================================================
     Model Version: 1.1 Build11
     User Name: 
     Date: 
     Site Name: 
     Operable Unit: 
     Run Mode: Research
     ==================================================================================

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.
     Other Air Parameters:

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m³/day)            (%)          (µg Pb/m³)
     ----------------------------------------------------------------------
     .5-1      1.000           2.000            32.000           0.100
     1-2       2.000           3.000            32.000           0.100
     2-3       3.000           5.000            32.000           0.100
     3-4       4.000           5.000            32.000           0.100
     4-5       4.000           5.000            32.000           0.100
     5-6       4.000           7.000            32.000           0.100
     6-7       4.000           7.000            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(µg/day)
     -----------------------------------
     .5-1      2.351
     1-2       2.213
     2-3       2.456
     3-4       2.387
     4-5       2.319
     5-6       2.447
     6-7       2.681
     Alternative Dietary Values
     Home grown fruits concentration: 0.000 µg/g
     Home grown vegetables concentration: 0.000 µg/g
     Fish from fishing concentration: 0.053 µg/g
     Game animals from hunting concentration: 0.000 µg/g
     Home grown fruits factor: 0.000 % of all fruits
     Home grown vegetables factor: 0.000 % of all vegetables
     Fish from fishing factor: 17.500 %of all meat
     Game animals from hunting factor: 0.000 % of all meat

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)



     -----------------------------------
     .5-1      0.200
     1-2       0.500
     2-3       0.520
     3-4       0.530
     4-5       0.550
     5-6       0.580
     6-7       0.590

     Drinking Water Concentration: 4.000 µg Pb/L

     ****** Soil & Dust ******

     Multiple Source Analysis Used
     Average multiple source concentration: 150.000 µg/g

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
     Outdoor airborne lead to indoor household dust lead concentration: 100.000
     Use alternate indoor dust Pb sources? No

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g)
     --------------------------------------------------------
     .5-1              200.000             150.000
     1-2               200.000             150.000
     2-3               200.000             150.000
     3-4               200.000             150.000
     4-5               200.000             150.000
     5-6               200.000             150.000
     6-7               200.000             150.000

     ****** Alternate Intake ******

     Age      Alternate (µg Pb/day)
     -----------------------------------
     .5-1     0.000
     1-2      0.000
     2-3      0.000
     3-4      0.000
     4-5      0.000
     5-6      0.000
     6-7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 1.000 µg Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************

     Year         Air                Diet               Alternate       Water
                (µg/day)           (µg/day)              (µg/day)      (µg/day)
     -------------------------------------------------------------------------------
     .5-1        0.021               1.103               0.000          0.375



     1-2         0.034               1.028               0.000          0.929
     2-3         0.062               1.151               0.000          0.975
     3-4         0.067               1.129               0.000          1.003
     4-5         0.067               1.115               0.000          1.058
     5-6         0.093               1.184               0.000          1.122
     6-7         0.093               1.301               0.000          1.145

      Year     Soil+Dust             Total               Blood
               (µg/day)            (µg/day)             (µg/dL)
     ---------------------------------------------------------------
     .5-1        4.127               5.626                3.1
     1-2         6.487               8.477                3.5
     2-3         6.549               8.737                3.3
     3-4         6.609               8.807                3.1
     4-5         4.977               7.216                2.6
     5-6         4.506               6.906                2.2
     6-7         4.269               6.809                2.0
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                  LEAD MODEL FOR WINDOWS Version 1.1

     ==================================================================================
     Model Version: 1.1 Build11
     User Name: 
     Date: 
     Site Name: 
     Operable Unit: 
     Run Mode: Research
     ==================================================================================

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.
     Other Air Parameters:

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m³/day)            (%)          (µg Pb/m³)
     ----------------------------------------------------------------------
     .5-1      1.000           2.000            32.000           0.100
     1-2       2.000           3.000            32.000           0.100
     2-3       3.000           5.000            32.000           0.100
     3-4       4.000           5.000            32.000           0.100
     4-5       4.000           5.000            32.000           0.100
     5-6       4.000           7.000            32.000           0.100
     6-7       4.000           7.000            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(µg/day)
     -----------------------------------
     .5-1      3.399
     1-2       5.137
     2-3       6.219
     3-4       6.428
     4-5       6.639
     5-6       7.124
     6-7       8.068
     Alternative Dietary Values
     Home grown fruits concentration: 0.000 µg/g
     Home grown vegetables concentration: 0.000 µg/g
     Fish from fishing concentration: 0.617 µg/g
     Game animals from hunting concentration: 0.000 µg/g
     Home grown fruits factor: 0.000 % of all fruits
     Home grown vegetables factor: 0.000 % of all vegetables
     Fish from fishing factor: 17.500 %of all meat
     Game animals from hunting factor: 0.000 % of all meat

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)



     -----------------------------------
     .5-1      0.200
     1-2       0.500
     2-3       0.520
     3-4       0.530
     4-5       0.550
     5-6       0.580
     6-7       0.590

     Drinking Water Concentration: 4.000 µg Pb/L

     ****** Soil & Dust ******

     Multiple Source Analysis Used
     Average multiple source concentration: 150.000 µg/g

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
     Outdoor airborne lead to indoor household dust lead concentration: 100.000
     Use alternate indoor dust Pb sources? No

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g)
     --------------------------------------------------------
     .5-1              200.000             150.000
     1-2               200.000             150.000
     2-3               200.000             150.000
     3-4               200.000             150.000
     4-5               200.000             150.000
     5-6               200.000             150.000
     6-7               200.000             150.000

     ****** Alternate Intake ******

     Age      Alternate (µg Pb/day)
     -----------------------------------
     .5-1     0.000
     1-2      0.000
     2-3      0.000
     3-4      0.000
     4-5      0.000
     5-6      0.000
     6-7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 1.000 µg Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************

     Year         Air                Diet               Alternate       Water
                (µg/day)           (µg/day)              (µg/day)      (µg/day)
     -------------------------------------------------------------------------------
     .5-1        0.021               1.586               0.000          0.373



     1-2         0.034               2.358               0.000          0.918
     2-3         0.062               2.879               0.000          0.963
     3-4         0.067               3.005               0.000          0.991
     4-5         0.067               3.157               0.000          1.046
     5-6         0.093               3.410               0.000          1.110
     6-7         0.093               3.871               0.000          1.132

      Year     Soil+Dust             Total               Blood
               (µg/day)            (µg/day)             (µg/dL)
     ---------------------------------------------------------------
     .5-1        4.105               6.085                3.3
     1-2         6.415               9.726                4.0
     2-3         6.468              10.372                3.8
     3-4         6.533              10.596                3.7
     4-5         4.922               9.193                3.2
     5-6         4.459               9.072                2.8
     6-7         4.222               9.319                2.6
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                  LEAD MODEL FOR WINDOWS Version 1.1

     ==================================================================================
     Model Version: 1.1 Build11
     User Name: 
     Date: 
     Site Name: 
     Operable Unit: 
     Run Mode: Research
     ==================================================================================

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.
     Other Air Parameters:

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m³/day)            (%)          (µg Pb/m³)
     ----------------------------------------------------------------------
     .5-1      1.000           2.000            32.000           0.100
     1-2       2.000           3.000            32.000           0.100
     2-3       3.000           5.000            32.000           0.100
     3-4       4.000           5.000            32.000           0.100
     4-5       4.000           5.000            32.000           0.100
     5-6       4.000           7.000            32.000           0.100
     6-7       4.000           7.000            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(µg/day)
     -----------------------------------
     .5-1      2.311
     1-2       2.103
     2-3       2.314
     3-4       2.234
     4-5       2.156
     5-6       2.270
     6-7       2.478
     Alternative Dietary Values
     Home grown fruits concentration: 0.000 µg/g
     Home grown vegetables concentration: 0.000 µg/g
     Fish from fishing concentration: 0.025 µg/g
     Game animals from hunting concentration: 0.000 µg/g
     Home grown fruits factor: 0.000 % of all fruits
     Home grown vegetables factor: 0.000 % of all vegetables
     Fish from fishing factor: 22.500 %of all meat
     Game animals from hunting factor: 0.000 % of all meat

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)



     -----------------------------------
     .5-1      0.200
     1-2       0.500
     2-3       0.520
     3-4       0.530
     4-5       0.550
     5-6       0.580
     6-7       0.590

     Drinking Water Concentration: 4.000 µg Pb/L

     ****** Soil & Dust ******

     Multiple Source Analysis Used
     Average multiple source concentration: 150.000 µg/g

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
     Outdoor airborne lead to indoor household dust lead concentration: 100.000
     Use alternate indoor dust Pb sources? No

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g)
     --------------------------------------------------------
     .5-1              200.000             150.000
     1-2               200.000             150.000
     2-3               200.000             150.000
     3-4               200.000             150.000
     4-5               200.000             150.000
     5-6               200.000             150.000
     6-7               200.000             150.000

     ****** Alternate Intake ******

     Age      Alternate (µg Pb/day)
     -----------------------------------
     .5-1     0.000
     1-2      0.000
     2-3      0.000
     3-4      0.000
     4-5      0.000
     5-6      0.000
     6-7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 1.000 µg Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************

     Year         Air                Diet               Alternate       Water
                (µg/day)           (µg/day)              (µg/day)      (µg/day)
     -------------------------------------------------------------------------------
     .5-1        0.021               1.084               0.000          0.375



     1-2         0.034               0.977               0.000          0.929
     2-3         0.062               1.085               0.000          0.975
     3-4         0.067               1.057               0.000          1.003
     4-5         0.067               1.037               0.000          1.058
     5-6         0.093               1.099               0.000          1.123
     6-7         0.093               1.203               0.000          1.146

      Year     Soil+Dust             Total               Blood
               (µg/day)            (µg/day)             (µg/dL)
     ---------------------------------------------------------------
     .5-1        4.127               5.608                3.0
     1-2         6.490               8.430                3.5
     2-3         6.552               8.675                3.2
     3-4         6.612               8.739                3.1
     4-5         4.979               7.141                2.5
     5-6         4.508               6.823                2.2
     6-7         4.271               6.713                1.9
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                  LEAD MODEL FOR WINDOWS Version 1.1

     ==================================================================================
     Model Version: 1.1 Build11
     User Name: 
     Date: 
     Site Name: 
     Operable Unit: 
     Run Mode: Research
     ==================================================================================

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.
     Other Air Parameters:

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m³/day)            (%)          (µg Pb/m³)
     ----------------------------------------------------------------------
     .5-1      1.000           2.000            32.000           0.100
     1-2       2.000           3.000            32.000           0.100
     2-3       3.000           5.000            32.000           0.100
     3-4       4.000           5.000            32.000           0.100
     4-5       4.000           5.000            32.000           0.100
     5-6       4.000           7.000            32.000           0.100
     6-7       4.000           7.000            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(µg/day)
     -----------------------------------
     .5-1      2.275
     1-2       2.003
     2-3       2.185
     3-4       2.095
     4-5       2.008
     5-6       2.109
     6-7       2.292
     Alternative Dietary Values
     Home grown fruits concentration: 0.000 µg/g
     Home grown vegetables concentration: 0.000 µg/g
     Fish from fishing concentration: 0.010 µg/g
     Game animals from hunting concentration: 0.000 µg/g
     Home grown fruits factor: 0.000 % of all fruits
     Home grown vegetables factor: 0.000 % of all vegetables
     Fish from fishing factor: 22.500 %of all meat
     Game animals from hunting factor: 0.000 % of all meat

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)



     -----------------------------------
     .5-1      0.200
     1-2       0.500
     2-3       0.520
     3-4       0.530
     4-5       0.550
     5-6       0.580
     6-7       0.590

     Drinking Water Concentration: 4.000 µg Pb/L

     ****** Soil & Dust ******

     Multiple Source Analysis Used
     Average multiple source concentration: 150.000 µg/g

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
     Outdoor airborne lead to indoor household dust lead concentration: 100.000
     Use alternate indoor dust Pb sources? No

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g)
     --------------------------------------------------------
     .5-1              200.000             150.000
     1-2               200.000             150.000
     2-3               200.000             150.000
     3-4               200.000             150.000
     4-5               200.000             150.000
     5-6               200.000             150.000
     6-7               200.000             150.000

     ****** Alternate Intake ******

     Age      Alternate (µg Pb/day)
     -----------------------------------
     .5-1     0.000
     1-2      0.000
     2-3      0.000
     3-4      0.000
     4-5      0.000
     5-6      0.000
     6-7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 1.000 µg Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************

     Year         Air                Diet               Alternate       Water
                (µg/day)           (µg/day)              (µg/day)      (µg/day)
     -------------------------------------------------------------------------------
     .5-1        0.021               1.067               0.000          0.375



     1-2         0.034               0.930               0.000          0.929
     2-3         0.062               1.025               0.000          0.976
     3-4         0.067               0.992               0.000          1.004
     4-5         0.067               0.966               0.000          1.059
     5-6         0.093               1.021               0.000          1.123
     6-7         0.093               1.113               0.000          1.146

      Year     Soil+Dust             Total               Blood
               (µg/day)            (µg/day)             (µg/dL)
     ---------------------------------------------------------------
     .5-1        4.128               5.592                3.0
     1-2         6.492               8.386                3.5
     2-3         6.555               8.617                3.2
     3-4         6.614               8.676                3.0
     4-5         4.981               7.072                2.5
     5-6         4.510               6.747                2.1
     6-7         4.273               6.626                1.9
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Table F3‐1
Calculations of Blood Lead Concentrations (PbBs) from Fish and Crab Consumption 

Variable Description of  Variable Units

Striped Bass Fillet 
Consumed by 

Adult Recreational 
Anglers

Striped Bass Fillet 
Consumed by 
Adolescent 
Recreational 

Anglers

White Perch Fillet 
Consumed by 

Adult Recreational 
Anglers

White Perch Fillet 
Consumed by 
Adolescent 
Recreational 

Anglers

Blue Crab Whole 
Body Consumed 

by Adult 
Recreational 

Anglers

Blue Crab Whole 
Body Consumed 
by Adolescent 
Recreational 

Anglers

Blue Crab Muscle 
Consumed by 

Adult Recreational 
Anglers

Blue Crab Muscle 
Consumed by 
Adolescent 
Recreational 

Anglers

PbS Tissue lead concentration µg/g or ppm 0.0255 0.0255 0.0104 0.0104 0.617 0.617 0.0528 0.0528
Rfetal/maternal Fetal/maternal PbB ratio  ‐‐ 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

BKSF Biokinetic Slope Factor µg/dL per µg/day 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
GSDi Geometric standard deviation PbB ‐‐ 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
PbB0 Baseline PbB µg/dL 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
IRS Tissue ingestion rate g/day 26.0 17.0 26.0 17.0 20.9 14.0 20.9 14.0
AFS, D Absorption fraction (EPA recommended value) ‐‐ 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
EFS, D Exposure frequency days/yr 365 365 365 365 365 365 365 365
ATS, D Averaging time  days/yr 365 365 365 365 365 365 365 365
PbBadult PbB of receptor, geometric mean µg/dL 1.0 1.0 1.0 1.0 1.6 1.4 1.1 1.0

PbBfetal, 0.95 95th percentile PbB among fetuses of receptor µg/dL 2.4 2.4 2.4 2.4 3.8 3.3 2.5 2.5
PbBt Target PbB level of concern (e.g., 10 µg/dL) µg/dL 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.003% 0.002% 0.002% 0.002% 0.052% 0.023% 0.003% 0.003%
Notes:
U.S. Environmental Protection Agency, 2009.  Technical Review Workgroup for Lead, Adult Lead Committee .  Version date 6/21/09.  Available from: http://epa.gov/superfund/lead/products.htm#alm.
Source: U.S. Environmental Protection Agency, 1996.  Recommendations of the Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil.
µg/day = microgram per day
µg/dL = microgram per deciliter
µg/g = microgram per gram
days/yr = day per year
g/day = gram per day
ppm = parts per million
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1 STRIPED BASS 

1.1 General Life History 

Striped bass (Morone saxatilis) is an anadromous fish that ranges naturally from the 
Gulf Coast of the United States to the St. Lawrence River, Canada; in addition, they have 
been introduced in other regions, including the west coast.  They utilize freshwater, 
estuarine, and nearshore marine habitats for spawning, forage, or migratory corridors at 
various life stages.  Along the East Coast, regions that contribute significantly to the coastal 
abundance of striped bass include the Roanoke River-Albemarle Sound, Chesapeake Bay, 
Delaware River, and Hudson River.  These populations display varying degrees of migratory 
behavior, from permanent residence in freshwater to coast-wide migrations (Bain and Bain 
1982; USFWS 1983; FAO 2002; Gahagan et al. 2015). 
 
Striped bass live up to 30 years and spawn once a year (typically between April and June), 
multiple times in a lifetime.  Males mature by age 3, and females mature by age 5.   
 
Adults migrate inshore during the spring to broadcast spawn in turbid, shallow freshwater 
with rock and gravel substrate.  Fertilized eggs drift in currents until larvae hatch and 
develop the ability to swim.  Larvae and juveniles use various nearshore microhabitats and 
feed on zooplankton, macroinvertebrates, small fish, and other food items based on 
availability.  The initiation and extent of juvenile striped bass migrations vary with location, 
though juveniles typically reach adequate size for offshore migration by age 3 (Bain and Bain 
1982; USFWS 1983; FAO 2002).  
 
Adult striped bass are piscivorous.  Menhaden and river herrings contribute most to their 
overall diet biomass throughout their range.  The predominance of clupeids in striped bass 
diet is likely due to similar migratory patterns and abundance of these species along the coast 
(Manooch 1973; Walter et al. 2003).  In the northeast United States, striped bass often feed 
on sand shrimp and amphipods in winter until alosines (e.g., blueback herring) arrive in the 
spring and Atlantic menhaden in summer months.  Only smaller individuals (150 to 450 
millimeters [mm]) overwinter in estuaries in the northeast United States, and diets typically 
include shrimp, amphipods, and juvenile fishes (Walter et al. 2003). 
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1.2 Seasonal Migrations 

Like other coastal stocks, Hudson River adult striped bass exhibit highly variable and often 
extensive migration patterns.  Clark (1968) proposed migratory contingents—sub-population 
aggregates that share common migratory pathways—for the Hudson River stock based on 
tagging recoveries.  More recent evaluations based on otolith microchemistry and active 
telemetry (Secor 1999; Secor et al. 2001; Wingate and Secor 2007, 2008; Gahagan et al. 2015) 
have confirmed the following three adult striped bass populations:  

• Upper Estuary Contingent (UEC).  These are “resident” fish that occupy freshwater 
and oligohaline (0.5 to 5.0 parts per thousand [ppt]) regions of the Hudson River.  
These fish are characterizing by a directed emigration in the fall and winter to 
brackish water reaches of the river, followed by an upriver migration to spawn and 
feed in freshwater reaches during spring and summer months.   

• Ocean Contingent (OC).  This is a coastal migratory group that inhabits marine 
environments and makes annual excursions into freshwater to spawn.  Telemetry 
research indicates that this contingent utilizes the estuary as a migratory corridor and 
that residence is limited and occurs only in spring and summer months.  Occupancy 
in both freshwater and brackish reaches of the Hudson River and Estuary is, 
therefore, the lowest for this contingent.  

• Lower Estuary Contingent (LEC).  These are fish that occupy coastal mesohaline 
(approximately 5 to 18 ppt) and polyhaline (18 to 30 ppt) waters in the New York 
City Harbor region and Long Island Sound.  (Gahagan et al. [2015] defines this region 
to include the Hudson River downstream of the George Washington Bridge, 
New York Harbor to the Verrazano Narrows Bridge and Kill Van Kull, and the East 
River to just east of Westchester Creek.)  This group is analogous to the Hudson 
Estuary and Hudson-West Sound contingents identified in earlier studies, although 
that differentiation was based solely on the lack of mixing between fish tagged in the 
Long Island Sound and fish tagged in the New York Bay.  The LEC is characterized by 
overwintering and spawning in the Hudson River, then moving into the estuary 
during summer months to feed (Clark 1968).  
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Several lines of evidence demonstrate that adult striped bass, greater than 500 mm, found in 
Newtown Creek probably have spent time outside the Study Area, including throughout the 
New York Harbor area.  
 
As described above, the extent of movement of striped bass is impacted first and foremost by 
life stage.  Striped bass found in Newtown Creek and the reference areas likely include both 
juveniles and adults, and thus, likely exhibit a range of behaviors, including wide-ranging 
movement and migration, as well as time spent in the creek.  This conclusion is based on a 
comparison of published information on age/length relationships with the total lengths of all 
striped bass collected for the fish community survey and for chemical analysis.  Of 273 
striped bass collected in the Study Area, 8 were less than 100 mm, which is a typical 
maximum value for fish in their first year of life [age 0 through 1]; Fay et al. 1983; Howe et 
al. 2008).  None of the reference area striped bass were less than 100 mm.  Based on these 
data, young of the year are only a very small proportion of the striped bass in Newtown 
Creek.   
 
Most of the striped bass caught in the Study Area for the Remedial Investigation are probably 
older juveniles and young adults.  “Juvenile” generally refers to fish from 1 through 3 years of 
age for males, and 1 through 5 years of age for females, and typically range from 110 to 500 
mm in total length (Bain and Bain 1982; Fay et al. 1983).  “Adult” refers to fish greater than 
3 years of age for males or 5 years of age for females, with lengths of younger adults 
overlapping that of juveniles by typically starting at 380 mm and reaching up to 560 mm 
(Fay et al. 1983).  In the Study Area, 4 fish were between 100 and 300 mm (1.5%), and 235 
were between 300 and 500 mm (86%).  In the reference areas, 2 fish were between 100 and 
300 mm (1.2%), and 133 were between 300 and 500 mm (82%).  Thus, nearly all the fish 
collected in Newtown Creek were either older juveniles or young adults.   
 
Striped bass from 0 through 3 years of age are known to stay in small areas and tend to join 
migratory patterns at 4 to 5 years of age.  Thus, about 60% of the life of a 5-year-old striped 
bass (i.e., 3 out of 5 years) would be spent in a smaller estuary area like Newtown Creek.  
Supporting the conclusions that older juveniles and adults were among the striped bass 
collected in Newtown Creek and that the adult fish typically move throughout the harbor 
area, it should be noted that one fish collected in Newtown Creek had a floy tag from a 
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Hudson River Foundation passive tagging study.  Information received from the Hudson 
River Foundation identified this fish as having been tagged off lower Manhattan 10 years 
prior to its collection.  This striped bass was collected from Newtown Creek Zone 5 on 
June 5, 2014.  The total length was 680 mm and weight was 3,306 grams.  The floy tag was 
No. 520045—reported as originally tagged off lower Manhattan.  Thus, this particular adult 
fish that was at least 10 years of age was clearly exposed to contamination present in the 
wider urban region, and there is reason to suspect that many or all of the other fish adult 
striped bass exhibit a similar range of movement (Gahagan et al. 2015). 
 
The Gahagan et al. (2015) study demonstrates that adult striped bass likely exhibit 
considerable widespread movement.  The results of the Gahagan et al. (2015) tagging study 
are applicable to Newtown Creek striped bass—the striped bass studied by Gahagan et al. 
(2015) ranged from 410 to 975 mm total length.  Although the average length of the tagged 
fish was greater than the average length of the Newtown Creek fish, some of this range 
overlapped the fish collected in Newtown Creek.  Adult striped bass found in 
Newtown Creek may belong to any of the three above-mentioned contingents but most 
likely are members of the LEC—of the three contingents, the LEC fish spend the greatest 
proportion of their time in the New York Harbor; and in addition, nearly all detections at the 
East River gate (the receiver located in the East River just east of Westchester Creek) were 
fish from the LEC.  The OC and UEC likely spend considerable time throughout and outside 
the harbor area.  The Gahagan et al. (2015) study suggests that adult striped bass in the LEC 
may spend time outside New York Harbor—the median proportion of time LEC fish were 
detected in New York Harbor did not exceed 30% during any season (Gahagan et al. 2015).   
 
The identification of a regional resident population of striped bass also highlights the 
importance of estuary environments for young and juvenile striped bass habitats.  Other 
studies report that although juvenile striped bass typically remain in their natal estuary for 
several years prior to moving into marine environments (Able et al. 2012; Fay et al. 1983), 
there are exceptions to this life history pattern.  For example, some Hudson River striped 
bass may leave their natal estuary for the New York Bight and Long Island Sound at age 1 or 
2, presumably to take advantage of more favorable environmental conditions or feeding 
opportunities in the marine environment or lower-salinity regions of non-natal estuaries 
(Able et al. 2012).   
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In addition, elemental fingerprints in otoliths from adult Hudson River estuary striped bass 
demonstrate extensive movement of fish 1 and 3 years of age (Secor et al. 2001).  Secor et al. 
(2001) measured strontium/calcium ratios in otoliths, which are indicative of salinity 
exposure.  Otoliths grow in annual rings; by scanning the entire otolith, Secor et al. (2001) 
were able to characterize the salinity exposure of individual fish over their entire life history.  
Based on such fingerprints, Secor et al. (2001) grouped striped bass into three categories: 
resident, mesohaline, and ocean.  These categories parallel the Gahagan et al. (2015) 
contingents UEC, LEC, and OC.  As discussed above, adult fish collected in Newtown Creek 
likely belong to the mesohaline contingent (i.e., LEC).  It is interesting to note that the 
representative mesohaline fish presented by Secor et al. (2001) experienced a wide range of 
salinities during the first 3 years of life, spending a significant portion of that period in water 
with salinity less than 5 ppt, which is very uncommon in Newtown Creek, where salinities 
typically range from 15 to 24 ppt.  Thus, the otolith microchemistry supports the conclusion 
that striped bass in the first 3 years of life collected in Newtown Creek may spend some time 
outside of Newtown Creek.  However, given that there is a population of striped bass that 
inhabit the lower New York Harbor estuary (Gahagan et al. 2015), the salinity range 
reported by Secor et al. may not be relevant for this population because the entire lower 
New Harbor estuary has salinities in the range found in Newtown Creek. 
 
Finally, the food web of the striped bass contributes to exposure of the striped bass outside 
Newtown Creek.  The diet of juvenile striped bass includes both benthic invertebrates 
(Jordon et al. 2003; Hartman and Brandt 1995) and fish (Walter et al. 2003), which may 
result in more localized uptake of contamination from estuary habitat frequented by yearling 
and juvenile striped bass.  Benthic invertebrates and young fish, such as peanut bunker 
(a young menhaden), consumed by juvenile bass in Newtown Creek are likely exposed to 
contaminants in the sediments and waters of the Study Area.  Adult striped bass prey more 
heavily on larger fish, feeding primarily on fishes such as Atlantic menhaden (Walter et al. 
2003) past their first year of life; thus, the Newtown Creek striped bass probably feed on fish.  
Atlantic menhaden is a wide-ranging species; thus, a substantial portion of the diet of the 
striped bass within Newtown Creek likely includes prey that predominantly occupy regions 
outside of the Study Area.  That is, not only does the striped bass exhibit wide-ranging 
movement but its food web does as well. 
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Thus, the striped bass found in Newtown Creek include a combination of older juveniles and 
young adults.  Based on their size distribution, as well as several independent lines of 
evidence (striped bass telemetry, passive tagging, otolith microchemistry, and diet), adult 
striped bass collected in Newtown Creek are part of larger sub-populations that potentially 
range throughout the East River, Hudson River, New York Harbor, Long Island Sound, and 
possibly the coastal ocean.  The fact that striped bass were collected in the Study Area 
indicates that they have spent some time in Newtown Creek.  However, based on these lines 
of evidence, the population as a whole may have spent time outside the Study Area.  
 
Therefore, contaminants accumulated by the young and juvenile striped bass may originate 
primarily from within the Study Area, whereas contaminants accumulated by adult striped 
bass are from both the Study Area and likely more from the larger urban region.  Because the 
majority of the striped bass collected in Newtown Creek were in the juvenile or young adult 
age groups, this may be evident in the tissue samples collected within the Study Area, which 
had higher concentrations of several contaminants than samples from the reference areas and 
contained more young adult fish (see Attachment K).  The relative contributions will be 
evaluated further as part of the development of the bioaccumulation model. 
 

2 BLUE CRAB 

2.1 General Life History 

Blue crabs (Callinectes sapidus) are found in bays and brackish coastal lagoons and estuaries 
from Massachusetts Bay south to the eastern coast of South America (USFWS 1989).  Adult 
blue crabs utilize the entire estuary environment, with males more prevalent in creeks and 
rivers and females preferring high salinity areas of lower estuaries when not mating.  
Likewise, younger crabs prefer shallow waters with soft detritus or mud, and older crabs 
prefer deeper waters with harder substrates (USFWS 1989).  Blue crabs undergo seasonal 
movements within the estuary as adults, typically between salt and brackish waters.  
 
Adult blue crabs reach sexual maturity after 18 to 20 post-larval molts, typically at the age of 
1 to 1.5 years.  Males continue to molt and grow after they reach sexual maturity, but females 
cease to molt and grow when they mature and mate.  Female and male blue crabs typically 
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live to 2 and 3 years, respectively (USFWS 1989).  Females only mate once but store sperm 
for future spawning events that may occur up to three to four times annually (Kenney 2002).   
 
Blue crabs mate in relatively low salinity waters in the upper areas of estuaries/lower 
portions of rivers.  Females subsequently migrate to areas of high salinity prior to releasing 
fertilized eggs; males tend to remain in the upper estuary (Kenney 2002).  Blue crab larvae, 
termed zoea, are flushed by wind-driven currents offshore to the continental shelf where 
they continue to develop.  Zoea develop into megalopae—a 6- to 20-day larval stage—and 
eventually molt into the juvenile “first crab” stage (USFWS 1989).  These juveniles move into 
estuaries and utilize intertidal marshes, seagrass beds, and soft-sediment bottoms 
(USFWS 1989).  The assemblage of blue crab along the Mid-Atlantic Coast is best considered 
a metapopulation; larvae from multiple spawning grounds mix in offshore environments, 
then redistribute into various estuaries.  Thus, larval settlement and development does not 
necessarily occur in the parent estuary (Epifanio 1995). 
 
Blue crabs are omnivorous and can even be considered both predators and scavengers at 
various stages of their life cycle.  They feed on a variety of items based on their locale, 
including dead and live fish, crabs, mollusks, shrimp, aquatic plants, and organic detritus.  
Blue crabs are also important prey for many different fishes and birds, including summer 
flounder, striped bass, and herons (USFWS 1989; Hines 2007). 
 

2.2 Seasonal Migrations 

Adult blue crabs are excellent swimmers and also can move quickly on land.  They rarely 
move from one estuarine system to another after maturing.  When they do leave an estuary, 
they usually remain in adjacent coastal areas, though a few tagged female crabs have been 
recovered hundreds of kilometers from their release site.  Migrations of blue crabs within 
estuarine systems are related to phases of their life cycle, to the season, and (to a lesser 
extent) to search for favorable environmental conditions.  Adult blue crabs, primarily female, 
move to relatively deeper, warmer waters in winter and return to rivers, tidal creeks, salt 
marshes, and sounds when conditions become more favorable in the spring, whereas young 
blue crabs and male blue crabs tend to burrow into the sediment to overwinter in their 
summer habitat (USFWS 1989; Funderburk 1991). 
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Although submerged aquatic vegetation is important for juveniles in the Chesapeake Bay, in 
other systems, soft-bottom substrate with detritus, sand/mud substrate, and salt marsh are 
important as well (Hines 2007; Rakocinski et al. 2003).  Overall, the soft-sediment bottom of 
Newtown Creek and its tributaries offer potential habitat for larval and mature blue crabs.  
Both male and female blue crabs are found in Newtown Creek.  During sampling events in 
2014, more than 240 blue crabs were individually measured.  More than two-thirds of the 
catch was comprised of males.  Average carapace widths for both sexes suggest there was a 
large component of age 1 or higher individuals sampled.  
 
Thus, the contaminant levels found in adult female blue crab tissues collected within the 
Study Area represent exposures that may have occurred over a broader geographical area 
than represented by the boundaries of the Study Area, while young blue crabs and male blue 
crabs may have exposures that occurred over a smaller geographical area.  As noted for 
striped bass, tissue samples of blue crab collected within the Study Area had higher 
concentrations of several contaminants than samples from the reference areas (see 
Attachment K).  The relative contributions will be evaluated further as part of the 
development of the bioaccumulation model. 
 

3 WHITE PERCH 

3.1 General Life History 

White perch (Morone americana) is a euryhaline species whose natural range extends along 
the Atlantic coast from Novia Scotia to South Carolina.  Following the 1950s, the range of 
this species extended inland; it is now commonly found in estuarine and marine habitats and 
has been introduced into landlocked freshwater lakes (Prout et al. 1990; McCauley et al. 
2014).  White perch is considered semi-anadromous, completing its life cycle in fresh and 
brackish tidal waters, although recent data suggest non-migratory and anadromous 
populations exist throughout their distribution (Setzler-Hamilton 1991; NOAA 1999; Kerr et 
al. 2009; McGrath and Austin 2009). 

White perch typically live up to 9 to 10 years.  Most males mature by age 2, and most females 
mature by age 3 (Klauda et al. 1988; Setzler-Hamilton 1991).  The life cycle of white perch is 
dependent on a diversity of habitats, with spawning and overwintering occurring in 
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freshwater and seasonal migrations between estuarine and freshwater habitats taking place 
during the summer and fall (McCauley et al. 2014).  In the Hudson River, spawning largely 
occurs from April to June and sometimes into July.  Spawning takes place mainly in 
freshwater in a variety of protected habitats, such as shallow flats, embayments, and tidal 
creeks.  Eggs are demersal and adhesive and hatch within a couple of days (NOAA 1999).  
Juvenile white perch feed largely on zooplankton, larvae, insects, and amphipods.  Adults are 
piscivores but also prey on benthos (Setzler-Hamilton 1991).  Juveniles spread throughout 
the estuary and move seaward during the late summer and fall (Limburg et al. 1997). 
 

3.2 Seasonal Migrations 

Until recently, conventional thinking was that all white perch move into brackish waters 
during the late-juvenile to adult stage, and adults return to freshwater habitats in the spring 
to spawn, with eggs and larvae developing in this environment (Kerr et al. 2009).  Although 
some white perch follow this pattern of movement, recent studies now indicate that white 
perch may display variability in migratory behavior depending on variation in 
environmental conditions.  For instance, through investigations of white perch otolith 
chemistry and juvenile physiology, both resident and migratory contingents of white perch 
were shown to exist in the Chesapeake Bay system (McCauley et al. 2014).  White perch 
movement also has a diel component—increased onshore abundance at night suggests a diel 
pattern of onshore–offshore movement.  Additionally, recently, chemical tracers in otoliths 
of white perch from the Patuxent River estuary identified divergent habitat use during the 
first year of life, with a portion of the population remaining resident in the natal freshwater 
region and a second portion of the population dispersing into brackish water (salinities 
greater than 3 ‰) environments.  
 
While no data are available on white perch movements in the East River, recent telemetry 
work in the Great South Bay (Long Island) provides insight to white perch movements in the 
region (Divver 2012).  For example, several fish emigrated from their place of capture and 
traveled to other rivers at distances ranging to 32 kilometers in 10 days.  Movements also 
coincided with seasonality, temperature, and dissolved oxygen.  Considering the small 
numbers of white perch observed in Newtown Creek and lack of consistent water quality 
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(i.e., dissolved oxygen) in the upper reaches, it is possible that the white perch found in 
Newtown Creek are transients belonging to a larger regional population.  
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Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: Striped Bass Fillet

Exposure 
Point CAS Number Chemical N

ot
e

Total 
Number of 

Samples

Number of 
Detected 
Samples

Detection 
Frequency 

(%)
Minimum Detected 

Concentration 

Maximum 
Detected 

Concentration Units
Location of Maximum 

Detected Concentration

Range of 
Reporting 
Limits1,2

Screening 
Level

Screening 
Toxicity Value COPC Flag Rationale for Selection or Deletion

Metals
-- Arsenic, inorganic (III & V) 10 0 0 -- -- mg/kg -- 0.008 – 0.01 0.0028 C Yes* USEPA-known carcinogen (Group A)

7440-43-9 Cadmium 10 2 20 0.003 0.003 mg/kg FSZ1SB-001F-201406 0.02 – 0.022 0.15 N No Max Conc < SL
7440-47-3 Chromium 3 10 8 80 0.0120 0.051 mg/kg FSZ2SB-001F-201406 0.053 – 0.054 0.0083 N Yes Max Conc > SL
7440-50-8 Copper 10 10 100 0.419 0.504 mg/kg FSZ5SB-001F-201406 -- 6.2 N No Max Conc < SL
7439-92-1 Lead 10 10 100 0.0030 0.043 mg/kg FSZ4BSB-001F-201406 -- -- -- Uncertain FoD > 5_No SL
7439-97-6 Mercury 4 10 10 100 0.046 0.225 mg/kg FSZ3SB-003F-201406 -- 0.015 N Yes Max Conc > SL
7440-02-0 Nickel 10 3 30 0.0470 0.063 mg/kg FSZ4BSB-001F-201406 0.05 – 0.102 3.1 N No Max Conc < SL
7782-49-2 Selenium 10 10 100 0.511 0.89 mg/kg FSZ1SB-001F-201406 -- 0.77 N Yes Max Conc > SL
7440-22-4 Silver 10 0 0 -- -- mg/kg -- 0.05 – 0.055 0.77 N No FoD < 5_RL < SL
7440-66-6 Zinc 10 10 100 4.16 8.56 mg/kg FSZ1SB-001F-201406 -- 46 N No Max Conc < SL

Organometallic Compounds
22967-92-6 Methyl mercury 10 10 100 34.4 248 µg/kg FSZ3SB-003F-201406 -- 15 N Yes Max Conc > SL

Polycyclic Aromatic Hydrocarbons (PAHs)
90-12-0 1-Methylnaphthalene 10 8 80 1.04 2.75 µg/kg FSZ4BSB-001F-201406 7.38 – 7.77 140 C No Max Conc < SL
91-57-6 2-Methylnaphthalene 10 9 90 1.23 2.99 µg/kg FSZ4ASB-001F-201406 7.86 620 N No Max Conc < SL
83-32-9 Acenaphthene 10 10 100 2.16 13.8 µg/kg FSZ5SB-001F-201406 -- 9,300 N No Max Conc < SL

208-96-8 Acenaphthylene 5 10 5 50 1.02 2.52 µg/kg FSZ3SB-001F-201406 7.38 – 8.02 9,300 N No Max Conc < SL
120-12-7 Anthracene 10 5 50 0.97 8.68 µg/kg FSZ3SB-001F-201406 7.02 – 7.86 46,000 N No Max Conc < SL
56-55-3 Benzo(a)anthracene 10 2 20 1.73 3.09 µg/kg FSZ3SB-002F-201406 7.02 – 8.02 5.7 C No Max Conc < SL
50-32-8 Benzo(a)pyrene 10 1 10 2.16 2.16 µg/kg FSZ3SB-002F-201406 7.02 – 8.02 0.57 C Yes Max Conc > SL

205-99-2 Benzo(b)fluoranthene 10 1 10 2.11 2.11 µg/kg FSZ3SB-002F-201406 7.02 – 8.02 5.7 C No Max Conc < SL
191-24-2 Benzo(g,h,i)perylene 6 10 3 30 0.789 1.84 µg/kg FSZ3SB-002F-201406 7.16 – 8.02 4,600 N No Max Conc < SL
207-08-9 Benzo(k)fluoranthene 10 3 30 0.82 2.4 µg/kg FSZ3SB-002F-201406 7.16 – 8.02 57 C No Max Conc < SL
218-01-9 Chrysene 10 6 60 0.927 3.53 µg/kg FSZ3SB-002F-201406 7.16 – 7.86 570 C No Max Conc < SL
53-70-3 Dibenzo(a,h)anthracene 10 3 30 0.646 1.54 µg/kg FSZ3SB-002F-201406 7.16 – 8.02 0.57 C Yes Max Conc > SL

206-44-0 Fluoranthene 10 10 100 1.20 9.13 µg/kg FSZ5SB-001F-201406 -- 6,200 N No Max Conc < SL
86-73-7 Fluorene 10 2 20 4.43 6.66 µg/kg FSZ3SB-001F-201406 7.02 – 8.02 6,200 N No Max Conc < SL

193-39-5 Indeno(1,2,3-c,d)pyrene 10 1 10 2.06 2.06 µg/kg FSZ3SB-002F-201406 7.02 – 8.02 5.7 C No Max Conc < SL
91-20-3 Naphthalene 10 3 30 3.31 3.7 µg/kg FSZ4ASB-001F-201406 7.38 – 8.02 3,100 N No Max Conc < SL
85-01-8 Phenanthrene 6 10 2 20 7.33 10.7 µg/kg FSZ3SB-001F-201406 7.16 – 8.02 4,600 N No Max Conc < SL

129-00-0 Pyrene 10 6 60 1.43 6.25 µg/kg FSZ3SB-001F-201406 7.38 – 8.02 4,600 N No Max Conc < SL
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Pesticides
53-19-0 2,4'-DDD (o,p'-DDD) 7 10 3 30 2.1 3.23 µg/kg FSZ4BSB-001F-201406 3.72 – 3.96 17 C No Max Conc < SL

3424-82-6 2,4'-DDE (o,p'-DDE) 8 10 0 0 -- -- µg/kg -- 0.353 – 3.96 12 C No FoD < 5_RL < SL
789-02-6 2,4'-DDT (o,p'-DDT) 9 10 0 0 -- -- µg/kg -- 0.353 – 3.96 12 C No FoD < 5_RL < SL
72-54-8 4,4'-DDD (p,p'-DDD) 10 10 100 4.28 30.4 µg/kg FSZ5SB-001F-201406 -- 17 C Yes Max Conc > SL
72-55-9 4,4'-DDE (p,p'-DDE) 10 10 100 8.5 53.8 µg/kg FSZ5SB-001F-201406 -- 12 C Yes Max Conc > SL
50-29-3 4,4'-DDT (p,p'-DDT) 10 5 50 3.02 4.76 µg/kg FSZ1SB-001F-201406 3.72 – 3.86 12 C No Max Conc < SL

309-00-2 Aldrin 10 0 0 -- -- µg/kg -- 0.353 – 3.96 0.24 C Uncertain FoD < 5_RL > SL
60-57-1 Dieldrin 10 8 80 3.75 11.9 µg/kg FSZ5SB-001F-201406 3.86 – 3.96 0.26 C Yes Max Conc > SL

959-98-8 Endosulfan, alpha- (I) 10 10 0 0 -- -- µg/kg -- 0.353 – 3.96 930 N No FoD < 5_RL < SL
33213-65-9 Endosulfan, beta (II) 10 10 4 40 0.4 21.8 µg/kg FSZ1SB-001F-201406 3.72 – 3.93 930 N No Max Conc < SL

72-20-8 Endrin 10 3 30 0.434 0.78 µg/kg FSZ4BSB-001F-201406 3.72 – 3.96 46 N No Max Conc < SL
76-44-8 Heptachlor 10 0 0 -- -- µg/kg -- 0.353 – 3.96 0.92 C Uncertain FoD < 5_RL > SL

1024-57-3 Heptachlor epoxide 10 0 0 -- -- µg/kg -- 0.707 – 7.92 0.46 C Uncertain FoD < 5_RL > SL
118-74-1 Hexachlorobenzene 10 2 20 1.05 6.88 µg/kg FSZ4ASB-001F-201406 0.745 – 7.92 2.6 C Yes Max Conc > SL
319-84-6 Hexachlorocyclohexane (BHC), alpha- 10 1 10 3.96 3.96 µg/kg FSZ4BSB-001F-201406 0.372 – 3.96 0.66 C Yes Max Conc > SL
319-85-7 Hexachlorocyclohexane (BHC), beta- 10 0 0 -- -- µg/kg -- 0.353 – 3.96 2.3 C Uncertain FoD < 5_RL > SL
319-86-8 Hexachlorocyclohexane (BHC), delta- 11 10 0 0 -- -- µg/kg -- 0.353 – 3.96 0.66 C Uncertain FoD < 5_RL > SL
58-89-9 Hexachlorocyclohexane (BHC), gamma- (Lindane) 10 0 0 -- -- µg/kg -- 0.353 – 3.96 3.8 C Uncertain FoD < 5_RL > SL
72-43-5 Methoxychlor 10 0 0 -- -- µg/kg -- 3.53 – 39.6 770 N No FoD < 5_RL < SL

2385-85-5 Mirex 10 0 0 -- -- µg/kg -- 0.353 – 3.96 0.23 C Uncertain FoD < 5_RL > SL
-- Total Chlordane 12 10 7 70 31.8 68.8 µg/kg FSZ5SB-001F-201406 -- 12 C Yes Max Conc > SL

Dioxins/Furans
-- Total Dioxin/Furan TEQ 2005 (Mammal) 13 10 10 100 0.27 2.14 ng/kg FSZ5SB-001F-201406 -- 0.032 C Yes Max Conc > SL

Polychlorinated Biphenyl (PCB) Congeners
-- Total Nondioxin-like PCB Congener 14 10 10 100 150,777 1,018,801 ng/kg FSZ5SB-001F-201406 -- 2,100 C Yes Max Conc > SL
-- Total PCB Congener TEQ 2005 (Mammal) 13 10 10 100 1.26 8.33 ng/kg FSZ5SB-001F-201406 -- 0.032 C Yes Max Conc > SL

Study Area



Table H1-1
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – Striped Bass Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: Striped Bass Fillet

Notes:
1 = The reporting limit range is based on non-detect results.  For chemicals with a frequency of detection of 100%, the reporting limit range is noted as "--" (not applicable) because there are no non-detect results.  
2 = Reporting limits are applicable to individual chemicals only and are not provided for chemical sums.  For chemicals sums and totals the reporting limit range is noted as "--" (not applicable).
3 = SL for Chromium VI
4 = SL for Methyl mercury
5 = SL for Acenaphthene
6 = SL for Pyrene
7 = SL for 4,4'-DDD (p,p'-DDD)
8 = SL for 4,4'-DDE (p,p'-DDE)
9 = SL for 4,4'-DDT (p,p'-DDT)
10 = SL for Endosulfan
11 = SL for Hexachlorocyclohexane (BHC), alpha-
12 = SL for Chlordane (technical)
13 = SL for 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)
14 = SL for Aroclor 1260
* = USEPA-known carcinogens (Group A) were identified as COPCs, but because the FoD was less than 5% and the maximum detected concentrations are below their respective SLs resulting in HQs less than 1, the attributable risks from these chemicals are expected to be low.

FoD < 5% = frequency of detection less than 5%
FoD < 5%_ RL > SL = frequency of detection less than 5% and reporting limit greater than the screening level
FoD > 5%_No SL = frequency of detection less than 5% and no screening level
Max Conc < SL = maximum concentration less than the screening level
Max Conc > SL = maximum concentration greater than the screening level

Acronyms:
-- = not applicable
µg/kg = microgram per kilogram
C = cancer
CAS = Chemical Abstracts Service
COPC = contaminant of potential concern
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
mg/kg = milligram per kilogram
N = noncancer
ng/kg = nanogram per kilogram
SL = screening level
TEQ = toxic equivalence quotient



Table H1-2
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – White Perch Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: White Perch

Exposure 
Point CAS Number Chemical N

ot
e Total Number 

of Samples

Number of 
Detected 
Samples

Detection 
Frequency 

(%)

Minimum 
Detected 

Concentration 

Maximum 
Detected 

Concentration Units
Location of Maximum 

Detected Concentration

Range of 
Reporting 
Limits1,2

Screening 
Level

Screening 
Toxicity Value COPC Flag 

Rationale for Selection or 
Deletion

Metals
-- Arsenic, inorganic (III & V) 7 1 14 0.007 0.007 mg/kg FSZ4bWP-F3-20140904 0.008 – 0.01 0.0028 C Yes Max Conc > SL

7440-43-9 Cadmium 7 4 57 0.002 0.005 mg/kg FSZ3WP-F3-20140806 0.019 – 0.022 0.15 N No Max Conc < SL
7440-47-3 Chromium 3 7 7 100 1.8 15.7 mg/kg FSZ4bWP-F3-20140904 -- 0.0083 N Yes Max Conc > SL
7440-50-8 Copper 7 7 100 0.816 1.61 mg/kg FSZ4bWP-F3-20140904 -- 6.2 N No Max Conc < SL
7439-92-1 Lead 7 7 100 0.007 0.012 mg/kg FSZ3WP-F1-20140806 -- -- -- Uncertain FoD > 5_No SL
7439-97-6 Mercury 4 7 7 100 0.0223 0.0706 mg/kg FSZ3WP-F2-20140806 -- 15 N Yes Max Conc > SL
7440-02-0 Nickel 7 7 100 1.14 9.78 mg/kg FSZ4bWP-F3-20140904 -- 3.1 N Yes Max Conc > SL
7782-49-2 Selenium 7 6 86 0.6 1.55 mg/kg FSZ3WP-F3-20140806 0.737 0.77 N Yes Max Conc > SL
7440-22-4 Silver 7 7 100 0.002 0.007 mg/kg FSZ3WP-F2-20140806 -- 0.77 N No Max Conc < SL
7440-66-6 Zinc 7 7 100 6.13 7.12 mg/kg FSZ3WP-F2-20140806 -- 46 N No Max Conc < SL

Organometallic Compounds
22967-92-6 Methyl mercury 7 7 100 11.5 49.6 µg/kg FSZ3WP-F1-20140806 -- 15 N Yes Max Conc > SL

Polycyclic Aromatic Hydrocarbons (PAHs)
90-12-0 1-Methylnaphthalene 7 6 86 0.994 2.03 µg/kg FSZ3WP-F3-20140806 7.5 140 C No Max Conc < SL
91-57-6 2-Methylnaphthalene 7 3 43 1.32 2.29 µg/kg FSZ3WP-F3-20140806 7.22 – 7.77 620 N No Max Conc < SL
83-32-9 Acenaphthene 7 7 100 6.9 20.8 µg/kg FSZ3WP-F1-20140806 -- 9,300 N No Max Conc < SL

208-96-8 Acenaphthylene 5 7 1 14 1.14 1.14 µg/kg FSZ3WP-F1-20140806 7.22 – 7.92 9,300 N No Max Conc < SL
120-12-7 Anthracene 7 6 86 0.91 2.08 µg/kg FSZ3WP-F1-20140806 7.46 46,000 N No Max Conc < SL
56-55-3 Benzo(a)anthracene 7 0 0 -- -- µg/kg -- 7.22 – 7.92 5.7 C Uncertain FoD < 5_RL > SL
50-32-8 Benzo(a)pyrene 7 0 0 -- -- µg/kg -- 7.22 – 7.92 0.57 C Uncertain FoD < 5_RL > SL

205-99-2 Benzo(b)fluoranthene 7 0 0 -- -- µg/kg -- 7.22 – 7.92 5.7 C Uncertain FoD < 5_RL > SL
191-24-2 Benzo(g,h,i)perylene 6 7 0 0 -- -- µg/kg -- 7.22 – 7.92 4,600 N No FoD < 5_RL < SL
207-08-9 Benzo(k)fluoranthene 7 0 0 -- -- µg/kg -- 7.22 – 7.92 57 C No FoD < 5_RL < SL
218-01-9 Chrysene 7 0 0 -- -- µg/kg -- 7.22 – 7.92 570 C No FoD < 5_RL < SL
53-70-3 Dibenzo(a,h)anthracene 7 0 0 -- -- µg/kg -- 7.22 – 7.92 0.57 C Uncertain FoD < 5_RL > SL

206-44-0 Fluoranthene 7 7 100 2.38 4.8 µg/kg FSZ3WP-F1-20140806 -- 6,200 N No Max Conc < SL
86-73-7 Fluorene 7 7 100 1.77 4.59 µg/kg FSZ3WP-F1-20140806 -- 6,200 N No Max Conc < SL

193-39-5 Indeno(1,2,3-c,d)pyrene 7 0 0 -- -- µg/kg -- 7.22 – 7.92 5.7 C Uncertain FoD < 5_RL > SL
91-20-3 Naphthalene 7 7 100 1.24 11.1 µg/kg FSZ3WP-F3-20140806 -- 3,100 N No Max Conc < SL
85-01-8 Phenanthrene 6 7 1 14 6.74 6.74 µg/kg FSZ3WP-F1-20140806 7.22 – 7.92 4,600 N No Max Conc < SL

129-00-0 Pyrene 7 6 86 1.59 2.04 µg/kg FSZ3WP-F1-20140806 7.46 4,600 N No Max Conc < SL
Pesticides

53-19-0 2,4'-DDD (o,p'-DDD) 7 7 7 100 0.657 1.37 µg/kg FSZ4bWP-F3-20140904 -- 17 C No Max Conc < SL
3424-82-6 2,4'-DDE (o,p'-DDE) 8 7 0 0 -- -- µg/kg -- 0.361 – 0.396 12 C No FoD < 5_RL < SL
789-02-6 2,4'-DDT (o,p'-DDT) 9 7 1 14 0.565 0.565 µg/kg FSZ3WP-F2-20140806 0.373 – 0.396 12 C No Max Conc < SL
72-54-8 4,4'-DDD (p,p'-DDD) 7 7 100 1.98 7.45 µg/kg FSZ4bWP-F3-20140904 -- 17 C No Max Conc < SL
72-55-9 4,4'-DDE (p,p'-DDE) 7 7 100 2.27 8.75 µg/kg FSZ4bWP-F3-20140904 -- 12 C No Max Conc < SL
50-29-3 4,4'-DDT (p,p'-DDT) 7 7 100 0.596 2.24 µg/kg FSZ3WP-F2-20140806 -- 12 C No Max Conc < SL

309-00-2 Aldrin 7 0 0 -- -- µg/kg -- 0.361 – 0.396 0.24 C Uncertain FoD < 5_RL > SL

Study Area



Table H1-2
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – White Perch Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: White Perch

Exposure 
Point CAS Number Chemical N

ot
e Total Number 

of Samples

Number of 
Detected 
Samples

Detection 
Frequency 

(%)

Minimum 
Detected 

Concentration 

Maximum 
Detected 

Concentration Units
Location of Maximum 

Detected Concentration

Range of 
Reporting 
Limits1,2

Screening 
Level

Screening 
Toxicity Value COPC Flag 

Rationale for Selection or 
Deletion

 

60-57-1 Dieldrin 7 7 100 2.58 13.5 µg/kg FSZ4bWP-F3-20140904 -- 0.26 C Yes Max Conc > SL
959-98-8 Endosulfan, alpha- (I) 10 7 0 0 -- -- µg/kg -- 0.361 – 0.396 930 N No FoD < 5_RL < SL

33213-65-9 Endosulfan, beta (II) 10 7 1 14 0.482 0.482 µg/kg FSZ4bWP-F3-20140904 0.361 – 0.388 930 N No Max Conc < SL
72-20-8 Endrin 7 0 0 -- -- µg/kg -- 0.361 – 0.396 46 N No FoD < 5_RL < SL
76-44-8 Heptachlor 7 0 0 -- -- µg/kg -- 0.361 – 0.396 0.92 C No FoD < 5_RL < SL

1024-57-3 Heptachlor epoxide 7 6 86 2.1 13.3 µg/kg FSZ4bWP-F3-20140904 0.777 0.46 C Yes Max Conc > SL
118-74-1 Hexachlorobenzene 7 0 0 -- -- µg/kg -- 0.722 – 0.792 2.6 C No FoD < 5_RL < SL
319-84-6 Hexachlorocyclohexane (BHC), alpha- 7 0 0 -- -- µg/kg -- 0.361 – 0.396 0.66 C No FoD < 5_RL < SL
319-85-7 Hexachlorocyclohexane (BHC), beta- 7 0 0 -- -- µg/kg -- 0.361 – 0.396 2.3 C No FoD < 5_RL < SL
319-86-8 Hexachlorocyclohexane (BHC), delta- 11 7 0 0 -- -- µg/kg -- 0.361 – 0.396 0.66 C No FoD < 5_RL < SL
58-89-9 Hexachlorocyclohexane (BHC), gamma- (Lindane) 7 0 0 -- -- µg/kg -- 0.361 – 0.396 3.8 C No FoD < 5_RL < SL
72-43-5 Methoxychlor 7 0 0 -- -- µg/kg -- 3.61 – 3.96 770 N No FoD < 5_RL < SL

2385-85-5 Mirex 7 0 0 -- -- µg/kg -- 0.361 – 0.396 0.23 C Uncertain FoD < 5_RL > SL
-- Total Chlordane 12 7 7 100 6.7 32.08 µg/kg FSZ4bWP-F3-20140904 -- 12 C Yes Max Conc > SL

Dioxins/Furans 
-- Total Dioxin/Furan TEQ 2005 (Mammal) 13 7 5 71 1.01 1.61 ng/kg FSZ3WP-F3-20140806 0.478 – 0.927 0.032 C Yes Max Conc > SL

Polychlorinated Biphenyl (PCB) Congeners
-- Total Nondioxin-like PCB Congener 14 7 7 100 89,392 522,658 ng/kg FSZ3WP-F2-20140806 -- 2,100 C Yes Max Conc > SL
-- Total PCB Congener TEQ 2005 (Mammal) 13 7 7 100 0.96 8.21 ng/kg FSZ3WP-F2-20140806 -- 0.032 C Yes Max Conc > SL

Study Area



Table H1-2
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – White Perch Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 3 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: White Perch

Notes:
1 = The reporting limit range is based on non-detect results.  For chemicals with a frequency of detection of 100%, the reporting limit range is noted as "--" (not applicable) because there are no non-detect results.  
2 = Reporting limits are applicable to individual chemicals only and are not provided for chemical sums.  For chemicals sums and totals the reporting limit range is noted as "--" (not applicable).
3 = SL for Chromium VI
4 = SL for Methyl mercury
5 = SL for Acenaphthene
6 = SL for Pyrene
7 = SL for 4,4'-DDD (p,p'-DDD)
8 = SL for 4,4'-DDE (p,p'-DDE)
9 = SL for 4,4'-DDT (p,p'-DDT)
10 = SL for Endosulfan
11 = SL for Hexachlorocyclohexane (BHC), alpha-
12 = SL for Chlordane (technical)
13 = SL for 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)
14 = SL for Aroclor 1260

FoD < 5% = frequency of detection less than 5%
FoD < 5%_ RL > SL = frequency of detection less than 5% and reporting limit greater than the screening level
FoD > 5%_No SL = frequency of detection less than 5% and no screening level
Max Conc < SL = maximum concentration less than the screening level
Max Conc > SL = maximum concentration greater than the screening level

Acronyms:
-- = not applicable
µg/kg = microgram per kilogram
C = cancer
CAS = Chemical Abstracts Service
COPC = contaminant of potential concern
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
mg/kg = milligram per kilogram
N = noncancer
ng/kg = nanogram per kilogram
SL = screening level
TEQ = toxic equivalence quotient

* = USEPA-known carcinogens (Group A) were identified as COPCs, but because the FoD was less than 5% and the maximum detected concentrations are below their respective SLs resulting in HQs less than 1, the attributable risks from these chemicals are expected to be low.



Table H1-3
Values Used for Daily Intake Calculations Fish Tissue Current and Future Sportfish Advisory

(RAGS – Part D, Table 4.1)

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water and Sediment
Exposure Medium: Fish Tissue
Exposure 

Route Receptor Population Receptor Age
Exposure 

Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Ingestion 
Recreational

Anglers – Sportfish 
Advisory Scenario

Adult (>18 years old 
Males and >50 years old 

Females)
Fish Cf Chemical Concentration in Fish Chemical-specific

mg/kg wet 
weight Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-03 kg/g -- Cf x CF1 x IRf x FI x (1-Loss) x EF x ED x 1/BW x 1/AT

IRf Ingestion Rate of Fish 7.5 g/day
Annualized daily consumption rate based on NYSDOH sportfish 

advisories for Newtown Creek
FI Fraction Ingested fish specific unitless Assumes 100% exposure from Newtown Creek

Striped Bass 1 unitless
White Perch 1 unitless

Loss Cooking Loss 0 unitless Assumes 100% of chemical remains in fish
EF Exposure Frequency 365 days/year Fish ingestion rate averaged over one year

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 

years, minus the 6 years spent as a child (USEPA 2011, 2014)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value 

(USEPA 2011b, 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)

Adolescent
(15 to 18 years old males)

Fish Cf Chemical Concentration in Fish Chemical-specific
mg/kg wet 

weight Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-03 kg/g -- Cf x CF1 x IRf x FI x (1-Loss) x EF x ED x 1/BW x 1/AT

IRf Ingestion Rate of Fish 7.5 g/day
Annualized daily consumption rate based on NYSDOH sportfish 

advisories for Newtown Creek
FI Fraction Ingested fish specific unitless Assumes 100% exposure from Newtown Creek

Striped Bass 1 unitless
White Perch 1 unitless

Loss Cooking Loss 0 unitless Assumes 100% of chemical remains in fish
EF Exposure Frequency 365 days/year Fish ingestion rate averaged over one year
ED Exposure Duration 3 years Based on age group of receptor

BW Body Weight 77.3 kg
Mean of body weight values for males 16 to <21 years age groups 

(USEPA 2011)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 1,095 days ED (year) x 365 days/year (USEPA 1989)

Notes:
1 = An upper one-sided 95% confidence limit of the mean or the maximum concentration (whichever is lower) of chemical in specified exposure point media.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 2011: Exposure Factors Handbook: EPA/600/R-09/052F.  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 



Table H1-4
Exposure Point Concentration Summary – Striped Bass Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: Striped Bass Fillet

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

Metals
Arsenic, inorganic (III & V) mg/kg 10 0 -- -- -- -- -- -- --
Chromium mg/kg 10 8 0.0221 0.051 Normal 95% KM (t) UCL 0.0306 2.2E-02    3.1E-02
Mercury mg/kg 10 10 0.117 0.225 Normal 95% Student's-t UCL 0.148 1.2E-01    1.5E-01
Selenium mg/kg 10 10 0.713 0.89 Normal 95% Student's-t UCL 0.792 7.1E-01    7.9E-01

Organometallic Compounds
Methyl mercury μg/kg 10 10 130 248 Normal 95% Student's-t UCL 171 1.3E+02    1.7E+02

Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene μg/kg 10 1 2.16 2.16 -- -- -- 2.2E+00    2.2E+00
Dibenzo(a,h)anthracene μg/kg 10 3 0.988 1.54 -- -- -- 9.9E-01    1.5E+00

Pesticides
4,4'-DDD (p,p'-DDD) μg/kg 10 10 13 30.4 Normal 95% Student's-t UCL 18.4 1.3E+01    1.8E+01
4,4'-DDE (p,p'-DDE) μg/kg 10 10 23.8 53.8 Normal 95% Student's-t UCL 31.9 2.4E+01    3.2E+01
Dieldrin μg/kg 10 8 5.38 11.9 Normal 95% KM (t) UCL 7.23 5.4E+00    7.2E+00
Hexachlorobenzene μg/kg 10 2 3.96 6.88 -- -- -- 4.0E+00    6.9E+00
Hexachlorocyclohexane (BHC), alpha- μg/kg 10 1 3.96 3.96 -- -- -- 4.0E+00    4.0E+00
Total Chlordane μg/kg 10 7 36.1 68.8 Normal 95% KM (t) UCL 48.8 3.6E+01    4.9E+01

Dioxins/Furans  
Total Dioxin/Furan TEQ 2005 (Mammal) ng/kg 10 10 0.725 2.14 Normal 95% Student's-t UCL 1.11 7.3E-01    1.1E+00

PCB Congeners
Total Nondioxin-like PCB Congener ng/kg 10 10 381,187 1,018,800 Normal 95% Student's-t UCL 531,268 3.8E+05    5.3E+05
Total PCB Congener TEQ 2005 (Mammal) ng/kg 10 10 3.74 8.33 Normal 95% Student's-t UCL 5.07 3.7E+00    5.1E+00

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL. Mean concentrations for chemicals with fewer than 4 detected results are calculated with detected values only.
95% UCL = 95% upper confidence limit
µg/kg = microgram per kilogram
KM = Kaplan-Meier
mg/kg = milligram per kilogram
NA = not applicable
ng/kg = nanogram per kilogram
(t) = Student's-t
TEQ = toxic equivalence quotient
UCL = upper confidence limit

Study Area

Maximum Detected 
Concentration

95% UCL Exposure Point Concentration

Exposure Point Contaminant of Potential Concern Units Total Samples Total Detects Mean1



Table H1-5
Exposure Point Concentration Summary – White Perch Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Medium: Tissue
Exposure Medium: White Perch Fillet

Distribution 95% UCL Method Value Mean1
95% UCL/
Maximum

Metals
Arsenic, inorganic (III & V) mg/kg 7 1 0.007 0.007 --- --- --- 7.0E-03    7.0E-03
Chromium mg/kg 7 7 5.43 15.7 Normal 95% Student's-t UCL 8.94 5.4E+00    8.9E+00
Mercury mg/kg 7 7 0.044 0.0706 Normal 95% Student's-t UCL 0.059 4.4E-02    5.9E-02
Nickel mg/kg 7 7 3.43 9.78 Normal 95% Student's-t UCL 5.62 3.4E+00    5.6E+00
Selenium mg/kg 7 6 0.821 1.55 Normal 95% KM (t) UCL 1.18 8.2E-01    1.2E+00

Organometallic Compounds
Methyl mercury μg/kg 7 7 31 49.6 Normal 95% Student's-t UCL 42.1 3.1E+01    4.2E+01

Pesticides
Dieldrin μg/kg 7 7 6.99 13.5 Normal 95% Student's-t UCL 9.4 7.0E+00    9.4E+00
Heptachlor epoxide μg/kg 7 6 5.07 13.3 Normal 95% KM (t) UCL 8.11 5.1E+00    8.1E+00
Total Chlordane μg/kg 7 7 16.8 32.1 Normal 95% Student's-t UCL 22.5 1.7E+01    2.3E+01

Dioxins/Furans 
Total Dioxin/Furan TEQ 2005 (Mammal) ng/kg 7 5 0.979 1.6 Normal 95% KM (t) UCL 1.33 9.8E-01    1.3E+00

PCB Congeners
Total Nondioxin-like PCB Congener ng/kg 7 7 311,112 522,657 Normal 95% Student's-t UCL 420,036 3.1E+05    4.2E+05
Total PCB Congener TEQ 2005 (Mammal) ng/kg 7 7 4.55 8.21 Normal 95% Student's-t UCL 6.32 4.6E+00    6.3E+00

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL. Mean concentrations for chemicals with fewer than 4 detected results are calculated with detected values only.
95% UCL = 95% upper confidence limit mg/kg = milligram per kilogram
µg/kg = microgram per kilogram NA = not applicable
BCA = bias-corrected accelerated ng/kg = nanogram per kilogram
DDD = dichlorodiphenyldichloroethane (t) = Student's-t
DDE = dichlorodiphenyldichloroethylene TEQ = toxic equivalence quotient
H-UCL = high upper confidence limit UCL = upper confidence limit
KM = Kaplan-Meier

Study Area

Scenario Timeframe: Current/Future

Maximum Detected 
Concentration

95% UCL Exposure Point Concentration

Exposure Point Contaminant of Potential Concern Units Total Samples Total Detects Mean1



Table H1-6
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Angler Striped Bass Sportfish Advisory Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current Future Medium: Tissue 
Receptor Population: Recreational Angler (Sportfish Advisory) Exposure Medium: Striped Bass Fillet
Population Age: Adult/Adolescent Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg- day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg- day)
Oral CDI 

(mg/kg- day)
Noncancer HQ 
from Ingestion

Total 
Noncancer HQ

Population Age: Adult
Study Area Chromium 3.1E-02 mg/kg ww -- 8.2E-07 -- -- 1.5E+00 2.9E-06 2E-06 2E-06

Mercury 1.5E-01 mg/kg ww -- 4.0E-06 -- -- 3.0E-04 1.4E-05 5E-02 5E-02
Selenium 7.9E-01 mg/kg ww -- 2.1E-05 -- -- 5.0E-03 7.4E-05 1E-02 1E-02
Methyl mercury 1.7E-01 mg/kg ww -- 4.6E-06 -- -- 1.0E-04 1.6E-05 2E-01 2E-01
Benzo(a)pyrene 2.2E-03 mg/kg ww 7.3E+00 5.8E-08 4E-07 4E-07 -- 2.0E-07 -- --
Dibenzo(a,h)anthracene 1.5E-03 mg/kg ww 7.3E+00 4.1E-08 3E-07 3E-07 -- 1.4E-07 -- --
4,4'-DDD (p,p'-DDD) 1.8E-02 mg/kg ww 2.4E-01 4.9E-07 1E-07 1E-07 -- 1.7E-06 -- --
4,4'-DDE (p,p'-DDE) 3.2E-02 mg/kg ww 3.4E-01 8.5E-07 3E-07 3E-07 -- 3.0E-06 -- --
Dieldrin 7.2E-03 mg/kg ww 1.6E+01 1.9E-07 3E-06 3E-06 5.0E-05 6.8E-07 1E-02 1E-02
Hexachlorobenzene 6.9E-03 mg/kg ww 1.6E+00 1.8E-07 3E-07 3E-07 8.0E-04 6.5E-07 8E-04 8E-04
Hexachlorocyclohexane (BHC), alpha- 4.0E-03 mg/kg ww 6.3E+00 1.1E-07 7E-07 7E-07 8.0E-03 3.7E-07 5E-05 5E-05
Total Chlordane 4.9E-02 mg/kg ww 3.5E-01 1.3E-06 5E-07 5E-07 5.0E-04 4.6E-06 9E-03 9E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 1.1E-06 mg/kg ww 1.5E+05 3.0E-11 4E-06 4E-06 7.0E-10 1.0E-10 1E-01 1E-01
Total Nondioxin-like PCB Congener 5.3E-01 mg/kg ww 2.0E+00 1.4E-05 3E-05 3E-05 2.0E-05 5.0E-05 2E+00 2E+00
Total PCB Congener TEQ 2005 (Mammal) 5.1E-06 mg/kg ww 1.5E+05 1.4E-10 2E-05 2E-05 7.0E-10 4.8E-10 7E-01 7E-01

Total 6E-05 4E+00
Population Age: Adolescent
Study Area Chromium 3.1E-02 mg/kg ww -- 1.3E-07 -- -- 1.5E+00 3.0E-06 2E-06 2E-06

Mercury 1.5E-01 mg/kg ww -- 6.2E-07 -- -- 3.0E-04 1.4E-05 5E-02 5E-02
Selenium 7.9E-01 mg/kg ww -- 3.3E-06 -- -- 5.0E-03 7.7E-05 2E-02 2E-02
Methyl mercury 1.7E-01 mg/kg ww -- 7.1E-07 -- -- 1.0E-04 1.7E-05 2E-01 2E-01
Benzo(a)pyrene 2.2E-03 mg/kg ww 7.3E+00 1.5E-08 1E-07 1E-07 -- 2.1E-07 -- --
Dibenzo(a,h)anthracene 1.5E-03 mg/kg ww 7.3E+00 1.1E-08 8E-08 8E-08 -- 1.5E-07 -- --
4,4'-DDD (p,p'-DDD) 1.8E-02 mg/kg ww 2.4E-01 7.6E-08 2E-08 2E-08 -- 1.8E-06 -- --
4,4'-DDE (p,p'-DDE) 3.2E-02 mg/kg ww 3.4E-01 1.3E-07 5E-08 5E-08 -- 3.1E-06 -- --
Dieldrin 7.2E-03 mg/kg ww 1.6E+01 3.0E-08 5E-07 5E-07 5.0E-05 7.0E-07 1E-02 1E-02

Noncancer Hazard Calculations

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations



Table H1-6
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Angler Striped Bass Sportfish Advisory Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current Future Medium: Tissue 
Receptor Population: Recreational Angler (Sportfish Advisory) Exposure Medium: Striped Bass Fillet
Population Age: Adult/Adolescent Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg- day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg- day)
Oral CDI 

(mg/kg- day)
Noncancer HQ 
from Ingestion

Total 
Noncancer HQ

Noncancer Hazard Calculations

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations

Study Area Hexachlorobenzene 6.9E-03 mg/kg ww 1.6E+00 2.9E-08 5E-08 5E-08 8.0E-04 6.7E-07 8E-04 8E-04
Hexachlorocyclohexane (BHC), alpha- 4.0E-03 mg/kg ww 6.3E+00 1.6E-08 1E-07 1E-07 8.0E-03 3.8E-07 5E-05 5E-05
Total Chlordane 4.9E-02 mg/kg ww 3.5E-01 2.0E-07 7E-08 7E-08 5.0E-04 4.7E-06 9E-03 9E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 1.1E-06 mg/kg ww 1.5E+05 4.6E-12 7E-07 7E-07 7.0E-10 1.1E-10 2E-01 2E-01
Total Nondioxin-like PCB Congener 5.3E-01 mg/kg ww 2.0E+00 2.2E-06 4E-06 4E-06 2.0E-05 5.2E-05 3E+00 3E+00
Total PCB Congener TEQ 2005 (Mammal) 5.1E-06 mg/kg ww 1.5E+05 2.1E-11 3E-06 3E-06 7.0E-10 4.9E-10 7E-01 7E-01

Total 9E-06 4E+00
Notes:
-- = not applicable
CDI = chronic daily intake
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
EPC = exposure point concentration
HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg ww = milligram per kilogram wet weight
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
TEQ = toxic equivalence quotient



Table H1-7 
Noncancer Hazard Summary by Target Organ – Recreational Angler Striped Bass Sportfish Advisory Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler (Sportfish Advisory) – Striped Bass

Reproduction Dermal Blood Kidney Whole Body CNS; Developmental Immune System Liver 
Study Area Adult Mercury Immune system -- -- -- -- -- -- 5E-02 --

Selenium Whole body -- -- -- -- 2E-02 -- -- --
Methyl mercury CNS; development -- -- -- -- -- 2E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 1E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 8E-04
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 5E-05
Total Chlordane Liver -- -- -- -- -- -- -- 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 2E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 3E+00 -- -- -- -- 3E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 7E-01 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 9E-01 3E+00 -- -- 2E-02 2E-01 3E+00 2E-02
Study Area Adolescent Mercury Immune system -- -- -- -- -- -- 5E-02 --

Selenium Whole body -- -- -- -- 2E-02 -- -- --
Methyl mercury CNS; development -- -- -- -- -- 2E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 1E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 9E-04
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 5E-05
Total Chlordane Liver -- -- -- -- -- -- -- 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 2E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 3E+00 -- -- -- -- 3E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 7E-01 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 9E-01 3E+00 -- -- 2E-02 2E-01 3E+00 3E-02
Notes:
CNS = central nervous system
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

Exposure 
Point Age Class Contaminant of Potential Concern Primary Target Organ

Target Organ Hazard Quotients



Table H1-8
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Angler Striped Bass Broader Recreational Angler Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current Future Medium: Tissue 
Receptor Population: Broader Recreational Angler Exposure Medium: Striped Bass Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total 
Noncancer HQ

Population Age: Adult
Study Area Chromium 3.1E-02 mg/kg ww -- 1.4E-06 -- -- 1.5E+00 5.0E-06 3E-06 3E-06

Mercury 1.5E-01 mg/kg ww -- 6.9E-06 -- -- 3.0E-04 2.4E-05 8E-02 8E-02
Selenium 7.9E-01 mg/kg ww -- 3.7E-05 -- -- 5.0E-03 1.3E-04 3E-02 3E-02
Methyl mercury 1.7E-01 mg/kg ww -- 7.9E-06 -- -- 1.0E-04 2.8E-05 3E-01 3E-01
Benzo(a)pyrene 2.2E-03 mg/kg ww 7.3E+00 1.0E-07 7E-07 7E-07 -- 3.5E-07 -- --
Dibenzo(a,h)anthracene 1.5E-03 mg/kg ww 7.3E+00 7.1E-08 5E-07 5E-07 -- 2.5E-07 -- --
4,4'-DDD (p,p'-DDD) 1.8E-02 mg/kg ww 2.4E-01 8.5E-07 2E-07 2E-07 -- 3.0E-06 -- --
4,4'-DDE (p,p'-DDE) 3.2E-02 mg/kg ww 3.4E-01 1.5E-06 5E-07 5E-07 -- 5.2E-06 -- --
Dieldrin 7.2E-03 mg/kg ww 1.6E+01 3.4E-07 5E-06 5E-06 5.0E-05 1.2E-06 2E-02 2E-02
Hexachlorobenzene 6.9E-03 mg/kg ww 1.6E+00 3.2E-07 5E-07 5E-07 8.0E-04 1.1E-06 1E-03 1E-03
Hexachlorocyclohexane (BHC), alpha- 4.0E-03 mg/kg ww 6.3E+00 1.8E-07 1E-06 1E-06 8.0E-03 6.4E-07 8E-05 8E-05
Total Chlordane 4.9E-02 mg/kg ww 3.5E-01 2.3E-06 8E-07 8E-07 5.0E-04 7.9E-06 2E-02 2E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.1E-06 mg/kg ww 1.5E+05 5.2E-11 8E-06 8E-06 7.0E-10 1.8E-10 3E-01 3E-01
Total Nondioxin-like PCB Congener 5.3E-01 mg/kg ww 2.0E+00 2.5E-05 5E-05 5E-05 2.0E-05 8.6E-05 4E+00 4E+00
Total PCB Congener TEQ 2005 (Mammal) 5.1E-06 mg/kg ww 1.5E+05 2.4E-10 4E-05 4E-05 7.0E-10 8.2E-10 1E+00 1E+00

Total 1E-04 6E+00
Population Age: Adolescent
Study Area Chromium 3.1E-02 mg/kg ww -- 8.4E-07 -- -- 1.5E+00 4.9E-06 3E-06 3E-06

Mercury 1.5E-01 mg/kg ww -- 4.1E-06 -- -- 3.0E-04 2.4E-05 8E-02 8E-02
Selenium 7.9E-01 mg/kg ww -- 2.2E-05 -- -- 5.0E-03 1.3E-04 3E-02 3E-02
Methyl mercury 1.7E-01 mg/kg ww -- 4.7E-06 -- -- 1.0E-04 2.7E-05 3E-01 3E-01
Benzo(a)pyrene 2.2E-03 mg/kg ww 7.3E+00 1.6E-07 1E-06 1E-06 -- 3.5E-07 -- --
Dibenzo(a,h)anthracene 1.5E-03 mg/kg ww 7.3E+00 1.1E-07 8E-07 8E-07 -- 2.5E-07 -- --
4,4'-DDD (p,p'-DDD) 1.8E-02 mg/kg ww 2.4E-01 5.1E-07 1E-07 1E-07 -- 2.9E-06 -- --
4,4'-DDE (p,p'-DDE) 3.2E-02 mg/kg ww 3.4E-01 8.8E-07 3E-07 3E-07 -- 5.1E-06 -- --
Dieldrin 7.2E-03 mg/kg ww 1.6E+01 2.0E-07 3E-06 3E-06 5.0E-05 1.2E-06 2E-02 2E-02
Hexachlorobenzene 6.9E-03 mg/kg ww 1.6E+00 1.9E-07 3E-07 3E-07 8.0E-04 1.1E-06 1E-03 1E-03
Hexachlorocyclohexane (BHC), alpha- 4.0E-03 mg/kg ww 6.3E+00 1.1E-07 7E-07 7E-07 8.0E-03 6.4E-07 8E-05 8E-05
Total Chlordane 4.9E-02 mg/kg ww 3.5E-01 1.3E-06 5E-07 5E-07 5.0E-04 7.8E-06 2E-02 2E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.1E-06 mg/kg ww 1.5E+05 3.1E-11 5E-06 5E-06 7.0E-10 1.8E-10 3E-01 3E-01
Total Nondioxin-like PCB Congener 5.3E-01 mg/kg ww 2.0E+00 1.5E-05 3E-05 3E-05 2.0E-05 8.5E-05 4E+00 4E+00
Total PCB Congener TEQ 2005 (Mammal) 5.1E-06 mg/kg ww 1.5E+05 1.4E-10 2E-05 2E-05 7.0E-10 8.1E-10 1E+00 1E+00

Total 6E-05 6E+00

Noncancer Hazard Calculations

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations



Table H1-8
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Angler Striped Bass Broader Recreational Angler Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current Future Medium: Tissue 
Receptor Population: Broader Recreational Angler Exposure Medium: Striped Bass Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total 
Noncancer HQ

Noncancer Hazard Calculations

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations

Population Age: Child
Study Area Chromium 3.1E-02 mg/kg ww -- 7.9E-07 -- -- 1.5E+00 9.2E-06 6E-06 6E-06

Mercury 1.5E-01 mg/kg ww -- 3.8E-06 -- -- 3.0E-04 4.4E-05 1E-01 1E-01
Selenium 7.9E-01 mg/kg ww -- 2.0E-05 -- -- 5.0E-03 2.4E-04 5E-02 5E-02
Methyl mercury 1.7E-01 mg/kg ww -- 4.4E-06 -- -- 1.0E-04 5.1E-05 5E-01 5E-01
Benzo(a)pyrene 2.2E-03 mg/kg ww 7.3E+00 3.0E-07 2E-06 2E-06 -- 6.5E-07 -- --
Dibenzo(a,h)anthracene 1.5E-03 mg/kg ww 7.3E+00 2.1E-07 2E-06 2E-06 -- 4.6E-07 -- --
4,4'-DDD (p,p'-DDD) 1.8E-02 mg/kg ww 2.4E-01 4.7E-07 1E-07 1E-07 -- 5.5E-06 -- --
4,4'-DDE (p,p'-DDE) 3.2E-02 mg/kg ww 3.4E-01 8.2E-07 3E-07 3E-07 -- 9.6E-06 -- --
Dieldrin 7.2E-03 mg/kg ww 1.6E+01 1.9E-07 3E-06 3E-06 5.0E-05 2.2E-06 4E-02 4E-02

Study Area Hexachlorobenzene 6.9E-03 mg/kg ww 1.6E+00 1.8E-07 3E-07 3E-07 8.0E-04 2.1E-06 3E-03 3E-03
Hexachlorocyclohexane (BHC), alpha- 4.0E-03 mg/kg ww 6.3E+00 1.0E-07 6E-07 6E-07 8.0E-03 1.2E-06 1E-04 1E-04
Total Chlordane 4.9E-02 mg/kg ww 3.5E-01 1.3E-06 4E-07 4E-07 5.0E-04 1.5E-05 3E-02 3E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.1E-06 mg/kg ww 1.5E+05 2.9E-11 4E-06 4E-06 7.0E-10 3.3E-10 5E-01 5E-01
Total Nondioxin-like PCB Congener 5.3E-01 mg/kg ww 2.0E+00 1.4E-05 3E-05 3E-05 2.0E-05 1.6E-04 8E+00 8E+00
Total PCB Congener TEQ 2005 (Mammal) 5.1E-06 mg/kg ww 1.5E+05 1.3E-10 2E-05 2E-05 7.0E-10 1.5E-09 2E+00 2E+00

Total 6E-05 1E+01
Notes:
-- = not applicable
CDI = chronic daily intake
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene

HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg ww = milligram per kilogram wet weight
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
TEQ = toxic equivalence quotient

EPC = exposure point concentration



Table H1-9
Calculation of Cancer Risks – Combined Adult/Child 

Recreational Angler Striped Bass Broader Recreational Angler Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Broader Recreational Angler Exposure Medium: Striped Bass Fillet
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units
Study Area Chromium 3.1E-02 mg/kg ww -- -- --

Mercury 1.5E-01 mg/kg ww -- -- --
Selenium 7.9E-01 mg/kg ww -- -- --
Methyl mercury 1.7E-01 mg/kg ww -- -- --
Benzo(a)pyrene 2.2E-03 mg/kg ww 7E-07 2E-06 3E-06
Dibenzo(a,h)anthracene 1.5E-03 mg/kg ww 5E-07 2E-06 2E-06
4,4'-DDD (p,p'-DDD) 1.8E-02 mg/kg ww 2E-07 1E-07 3E-07
4,4'-DDE (p,p'-DDE) 3.2E-02 mg/kg ww 5E-07 3E-07 8E-07
Dieldrin 7.2E-03 mg/kg ww 5E-06 3E-06 8E-06
Hexachlorobenzene 6.9E-03 mg/kg ww 5E-07 3E-07 8E-07
Hexachlorocyclohexane (BHC), alpha- 4.0E-03 mg/kg ww 1E-06 6E-07 2E-06
Total Chlordane 4.9E-02 mg/kg ww 8E-07 4E-07 1E-06
Total Dioxin/Furan TEQ 2005 (Mammal) 1.1E-06 mg/kg ww 8E-06 4E-06 1E-05
Total Nondioxin-like PCB Congener 5.3E-01 mg/kg ww 5E-05 3E-05 8E-05
Total PCB Congener TEQ 2005 (Mammal) 5.1E-06 mg/kg ww 4E-05 2E-05 5E-05

Total 2E-04
Notes:
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
EPC = exposure point concentration
mg/kg ww = milligram per kilogram wet weight
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

Combined Adult and 
Child Cancer RiskExposure Point Contaminant of Potential Concern

EPC Adult Total Cancer 
Risk

Child Total Cancer 
Risk



Table H1-10
Noncancer Hazard Summary by Target Organ – Recreational Angler Striped Bass Broader Recreational Angler Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Broader Recreational Angler – Striped Bass

Reproduction Dermal Blood Kidney Whole Body CNS; Developmental Immune System Liver 
Study Area Adult Mercury Immune system -- -- -- -- -- -- 8E-02 --

Selenium Whole body -- -- -- -- 3E-02 -- -- --
Methyl mercury CNS; development -- -- -- -- -- 3E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 2E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 1E-03
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 8E-05
Total Chlordane Liver -- -- -- -- -- -- -- 2E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 3E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 4E+00 -- -- -- -- 4E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 1E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 1E+00 4E+00 -- -- 3E-02 3E-01 4E+00 4E-02
Study Area Adolescent Mercury Immune system -- -- -- -- -- -- 8E-02 --

Selenium Whole body -- -- -- -- 3E-02 -- -- --
Methyl mercury CNS; development -- -- -- -- -- 3E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 2E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 1E-03
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 8E-05
Total Chlordane Liver -- -- -- -- -- -- -- 2E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 3E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 4E+00 -- -- -- -- 4E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 1E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 1E+00 4E+00 -- -- 3E-02 3E-01 4E+00 4E-02
Study Area Child Mercury Immune system -- -- -- -- -- -- 1E-01 --

Selenium Whole body -- -- -- -- 5E-02 -- -- --
Methyl mercury CNS; development -- -- -- -- -- 5E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 4E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 3E-03
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 1E-04
Total Chlordane Liver -- -- -- -- -- -- -- 3E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 5E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 8E+00 -- -- -- -- 8E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 2E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 3E+00 8E+00 -- -- 5E-02 5E-01 8E+00 8E-02
Notes:
-- = not applicable
CNS = central nervous system
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

Exposure 
Point Age Class Contaminant of Potential Concern

Target Organ Hazard Quotients
Primary Target Organ



Table H1-11
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Angler White Perch Sportfish Advisory Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current Future Medium: Tissue 
Receptor Population: Recreational Angler (Sportfish Advisory) Exposure Medium: White Perch Fillet
Population Age: Adult/Adolescent Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Oral LADI

(mg/kg-day)

Cancer Risk 
from 

Ingestion
Total 

Cancer Risk
Oral RfD 

(mg/kg- day)
Oral CDI 

(mg/kg- day)

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Study Area Arsenic, inorganic (III & V) 7.0E-03 mg/kg ww 1.5E+00 1.9E-07 3E-07 3E-07 3.0E-04 6.6E-07 2E-03 2E-03

Chromium 8.9E+00 mg/kg ww -- 2.4E-04 -- -- 1.5E+00 8.4E-04 6E-04 6E-04
Mercury 5.9E-02 mg/kg ww -- 1.6E-06 -- -- 3.0E-04 5.5E-06 2E-02 2E-02
Nickel 5.6E+00 mg/kg ww -- 1.5E-04 -- -- 2.0E-02 5.3E-04 3E-02 3E-02
Selenium 1.2E+00 mg/kg ww -- 3.2E-05 -- -- 5.0E-03 1.1E-04 2E-02 2E-02
Methyl mercury 4.2E-02 mg/kg ww -- 1.1E-06 -- -- 1.0E-04 3.9E-06 4E-02 4E-02
Dieldrin 9.4E-03 mg/kg ww 1.6E+01 2.5E-07 4E-06 4E-06 5.0E-05 8.8E-07 2E-02 2E-02
Heptachlor epoxide 8.1E-03 mg/kg ww 9.1E+00 2.2E-07 2E-06 2E-06 1.3E-05 7.6E-07 6E-02 6E-02
Total Chlordane 2.3E-02 mg/kg ww 3.5E-01 6.0E-07 2E-07 2E-07 5.0E-04 2.1E-06 4E-03 4E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 1.3E-06 mg/kg ww 1.5E+05 3.6E-11 5E-06 5E-06 7.0E-10 1.2E-10 2E-01 2E-01
Total Nondioxin-like PCB Congener 4.2E-01 mg/kg ww 2.0E+00 1.1E-05 2E-05 2E-05 2.0E-05 3.9E-05 2E+00 2E+00
Total PCB Congener TEQ 2005 (Mammal) 6.3E-06 mg/kg ww 1.5E+05 1.7E-10 3E-05 3E-05 7.0E-10 5.9E-10 8E-01 8E-01

Total 6E-05 3E+00
Population Age: Adolescent
Study Area Arsenic, inorganic (III & V) 7.0E-03 mg/kg ww 1.5E+00 2.9E-08 4E-08 4E-08 3.0E-04 6.8E-07 2E-03 2E-03

Chromium 8.9E+00 mg/kg ww -- 3.7E-05 -- -- 1.5E+00 8.7E-04 6E-04 6E-04
Mercury 5.9E-02 mg/kg ww -- 2.5E-07 -- -- 3.0E-04 5.7E-06 2E-02 2E-02
Nickel 5.6E+00 mg/kg ww -- 2.3E-05 -- -- 2.0E-02 5.4E-04 3E-02 3E-02
Selenium 1.2E+00 mg/kg ww -- 4.9E-06 -- -- 5.0E-03 1.1E-04 2E-02 2E-02
Methyl mercury 4.2E-02 mg/kg ww -- 1.7E-07 -- -- 1.0E-04 4.1E-06 4E-02 4E-02
Dieldrin 9.4E-03 mg/kg ww 1.6E+01 3.9E-08 6E-07 6E-07 5.0E-05 9.1E-07 2E-02 2E-02
Heptachlor epoxide 8.1E-03 mg/kg ww 9.1E+00 3.4E-08 3E-07 3E-07 1.3E-05 7.9E-07 6E-02 6E-02
Total Chlordane 2.3E-02 mg/kg ww 3.5E-01 9.4E-08 3E-08 3E-08 5.0E-04 2.2E-06 4E-03 4E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 1.3E-06 mg/kg ww 1.5E+05 5.5E-12 8E-07 8E-07 7.0E-10 1.3E-10 2E-01 2E-01
Total Nondioxin-like PCB Congener 4.2E-01 mg/kg ww 2.0E+00 1.7E-06 3E-06 3E-06 2.0E-05 4.1E-05 2E+00 2E+00
Total PCB Congener TEQ 2005 (Mammal) 6.3E-06 mg/kg ww 1.5E+05 2.6E-11 4E-06 4E-06 7.0E-10 6.1E-10 9E-01 9E-01

Total 9E-06 3E+00
Notes:
-- = not applicable mg/kg ww = milligram per kilogram wet weight
CDI = chronic daily intake mg/kg-day = milligram per kilogram per day
EPC = exposure point concentration PCB = polychlorinated biphenyl
HQ = hazard quotient RfD = reference dose
LADI = lifetime average daily intake TEQ = toxic equivalence quotient

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table H1-12
Noncancer Hazard Summary by Target Organ – Recreational Angler White Perch Sportfish Advisory Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler (Sportfish Advisory) – White Perch

Reproduction Dermal Blood Kidney Whole Body CNS, Developmental Immune System Liver 
Study Area Adult Arsenic, inorganic (III & V) Dermal, blood -- 2.E-03 2.E-03 -- -- -- -- --

Mercury Immune system -- -- -- -- -- -- 2.E-02 --
Nickel Whole body -- -- -- -- 3.E-02 -- -- --
Selenium Whole body -- -- -- -- 2.E-02 -- -- --
Methyl mercury CNS, development -- -- -- -- -- 4.E-02 -- --
Dieldrin Liver -- -- -- -- -- -- -- 2.E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 6.E-02
Total Chlordane Liver -- -- -- -- -- -- -- 4.E-03
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 2.E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 2.E+00 -- -- -- -- 2.E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 8.E-01 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 1.E+00 2.E+00 2.E-03 -- 5.E-02 4.E-02 2.E+00 8.E-02
Study Area Adolescent Arsenic, inorganic (III & V) Dermal, blood -- 2.E-03 2.E-03 -- -- -- -- --

Mercury Immune system -- -- -- -- -- -- 2.E-02 --
Nickel Whole body -- -- -- -- 3.E-02 -- -- --
Selenium Whole body -- -- -- -- 2.E-02 -- -- --
Methyl mercury CNS, development -- -- -- -- -- 4.E-02 -- --
Dieldrin Liver -- -- -- -- -- -- -- 2.E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 6.E-02
Total Chlordane Liver -- -- -- -- -- -- -- 4.E-03
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 2.E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 2.E+00 -- -- -- -- 2.E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 9.E-01 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 1.E+00 2.E+00 2.E-03 -- 5.E-02 4.E-02 2.E+00 9.E-02
Notes:
-- = not applicable
CNS = central nervous system
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

Exposure 
Point Age Class Contaminant of Potential Concern

Target Organ Hazard Quotients
Primary Target Organ



Table H1-13
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Angler White Perch Broader Recreational Angler Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current Future Medium: Tissue 
Receptor Population: Broader Recreational Angler Exposure Medium: White Perch Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Oral LADI

(mg/kg-day)

Cancer Risk 
from 

Ingestion
Total 

Cancer Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Population Age: Adult
Study Area Arsenic, inorganic (III & V) 7.0E-03 mg/kg ww 1.5E+00 3.3E-07 5E-07 5E-07 3.0E-04 1.1E-06 4E-03 4E-03

Chromium 8.9E+00 mg/kg ww -- 4.1E-04 -- -- 1.5E+00 1.5E-03 1E-03 1E-03
Mercury 5.9E-02 mg/kg ww -- 2.7E-06 -- -- 3.0E-04 9.6E-06 3E-02 3E-02
Nickel 5.6E+00 mg/kg ww -- 2.6E-04 -- -- 2.0E-02 9.1E-04 5E-02 5E-02
Selenium 1.2E+00 mg/kg ww -- 5.5E-05 -- -- 5.0E-03 1.9E-04 4E-02 4E-02
Methyl mercury 4.2E-02 mg/kg ww -- 2.0E-06 -- -- 1.0E-04 6.8E-06 7E-02 7E-02
Dieldrin 9.4E-03 mg/kg ww 1.6E+01 4.4E-07 7E-06 7E-06 5.0E-05 1.5E-06 3E-02 3E-02
Heptachlor epoxide 8.1E-03 mg/kg ww 9.1E+00 3.8E-07 3E-06 3E-06 1.3E-05 1.3E-06 1E-01 1E-01
Total Chlordane 2.3E-02 mg/kg ww 3.5E-01 1.0E-06 4E-07 4E-07 5.0E-04 3.7E-06 7E-03 7E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 1.3E-06 mg/kg ww 1.5E+05 6.2E-11 9E-06 9E-06 7.0E-10 2.2E-10 3E-01 3E-01
Total Nondioxin-like PCB Congener 4.2E-01 mg/kg ww 2.0E+00 2.0E-05 4E-05 4E-05 2.0E-05 6.8E-05 3E+00 3E+00
Total PCB Congener TEQ 2005 (Mammal) 6.3E-06 mg/kg ww 1.5E+05 2.9E-10 4E-05 4E-05 7.0E-10 1.0E-09 1E+00 1E+00

Total 1E-04 6E+00
Population Age: Adolescent
Study Area Arsenic, inorganic (III & V) 7.0E-03 mg/kg ww 1.5E+00 1.9E-07 2.9E-07 2.9E-07 3.0E-04 1.1E-06 4.E-03 4.E-03

Chromium 8.9E+00 mg/kg ww -- 2.5E-04 -- -- 1.5E+00 1.4E-03 1.E-03 1.E-03
Mercury 5.9E-02 mg/kg ww -- 1.6E-06 -- -- 3.0E-04 9.5E-06 3.E-02 3.E-02
Nickel 5.6E+00 mg/kg ww -- 1.5E-04 -- -- 2.0E-02 9.0E-04 5.E-02 5.E-02
Selenium 1.2E+00 mg/kg ww -- 3.2E-05 -- -- 5.0E-03 1.9E-04 4.E-02 4.E-02
Methyl mercury 4.2E-02 mg/kg ww -- 1.2E-06 -- -- 1.0E-04 6.7E-06 7.E-02 7.E-02
Dieldrin 9.4E-03 mg/kg ww 1.6E+01 2.6E-07 4.1E-06 4.1E-06 5.0E-05 1.5E-06 3.E-02 3.E-02
Heptachlor epoxide 8.1E-03 mg/kg ww 9.1E+00 2.2E-07 2.0E-06 2.0E-06 1.3E-05 1.3E-06 1.E-01 1.E-01
Total Chlordane 2.3E-02 mg/kg ww 3.5E-01 6.2E-07 2.2E-07 2.2E-07 5.0E-04 3.6E-06 7.E-03 7.E-03
Total Dioxin/Furan TEQ 2005 (Mammal) 1.3E-06 mg/kg ww 1.5E+05 3.6E-11 5.5E-06 5.5E-06 7.0E-10 2.1E-10 3.E-01 3.E-01
Total Nondioxin-like PCB Congener 4.2E-01 mg/kg ww 2.0E+00 1.2E-05 2.3E-05 2.3E-05 2.0E-05 6.7E-05 3.E+00 3.E+00
Total PCB Congener TEQ 2005 (Mammal) 6.3E-06 mg/kg ww 1.5E+05 1.7E-10 2.6E-05 2.6E-05 7.0E-10 1.0E-09 1.E+00 1.E+00

Total 6E-05 5E+00
Population Age: Child
Study Area Arsenic, inorganic (III & V) 7.0E-03 mg/kg ww 1.5E+00 1.8E-07 3E-07 3E-07 3.0E-04 2.1E-06 7E-03 7E-03

Chromium 8.9E+00 mg/kg ww -- 2.3E-04 -- -- 1.5E+00 2.7E-03 2E-03 2E-03
Mercury 5.9E-02 mg/kg ww -- 1.5E-06 -- -- 3.0E-04 1.8E-05 6E-02 6E-02
Nickel 5.6E+00 mg/kg ww -- 1.4E-04 -- -- 2.0E-02 1.7E-03 8E-02 8E-02
Selenium 1.2E+00 mg/kg ww -- 3.0E-05 -- -- 5.0E-03 3.5E-04 7E-02 7E-02
Methyl mercury 4.2E-02 mg/kg ww -- 1.1E-06 -- -- 1.0E-04 1.3E-05 1E-01 1E-01

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table H1-13
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Angler White Perch Broader Recreational Angler Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current Future Medium: Tissue 
Receptor Population: Broader Recreational Angler Exposure Medium: White Perch Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Oral LADI

(mg/kg-day)

Cancer Risk 
from 

Ingestion
Total 

Cancer Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)

Noncancer 
HQ from 
Ingestion

Total 
Noncancer 

HQ
Exposure 

Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Study Area Dieldrin 9.4E-03 mg/kg ww 1.6E+01 2.4E-07 4E-06 4E-06 5.0E-05 2.8E-06 6E-02 6E-02
Heptachlor epoxide 8.1E-03 mg/kg ww 9.1E+00 2.1E-07 2E-06 2E-06 1.3E-05 2.4E-06 2E-01 2E-01
Total Chlordane 2.3E-02 mg/kg ww 3.5E-01 5.8E-07 2E-07 2E-07 5.0E-04 6.8E-06 1E-02 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.3E-06 mg/kg ww 1.5E+05 3.4E-11 5E-06 5E-06 7.0E-10 4.0E-10 6E-01 6E-01
Total Nondioxin-like PCB Congener 4.2E-01 mg/kg ww 2.0E+00 1.1E-05 2E-05 2E-05 2.0E-05 1.3E-04 6E+00 6E+00
Total PCB Congener TEQ 2005 (Mammal) 6.3E-06 mg/kg ww 1.5E+05 1.6E-10 2E-05 2E-05 7.0E-10 1.9E-09 3E+00 3E+00

Total 6E-05 1E+01
Notes:
-- = not applicable HQ = hazard quotient mg/kg-day = milligram per kilogram per day TEQ = toxic equivalence quotient
CDI = chronic daily intake LADI = lifetime average daily intake PCB = polychlorinated biphenyl
EPC = exposure point concentration mg/kg ww = milligram per kilogram wet weight RfD = reference dose



Table H1-14
Calculation of Cancer Risks – Combined Adult/Child 

Recreational Angler White Perch Broader Recreational Angler Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current Future Medium: Tissue 
Receptor Population: Broader Recreational Angler Exposure Medium: White Perch Fillet
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units
Study Area Arsenic, inorganic (III & V) 7.0E-03 mg/kg ww 5E-07 3E-07 8E-07

Chromium 8.9E+00 mg/kg ww -- -- --
Mercury 5.9E-02 mg/kg ww -- -- --
Nickel 5.6E+00 mg/kg ww -- -- --
Selenium 1.2E+00 mg/kg ww -- -- --
Methyl mercury 4.2E-02 mg/kg ww -- -- --
Dieldrin 9.4E-03 mg/kg ww 7E-06 4E-06 1E-05
Heptachlor epoxide 8.1E-03 mg/kg ww 3E-06 2E-06 5E-06
Total Chlordane 2.3E-02 mg/kg ww 4E-07 2E-07 6E-07
Total Dioxin/Furan TEQ 2005 (Mammal) 1.3E-06 mg/kg ww 9E-06 5E-06 1E-05
Total Nondioxin-like PCB Congener 4.2E-01 mg/kg ww 4E-05 2E-05 6E-05
Total PCB Congener TEQ 2005 (Mammal) 6.3E-06 mg/kg ww 4E-05 2E-05 7E-05

Total 2E-04
Notes:
-- = not applicable

mg/kg ww = milligram per kilogram wet weight
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

EPC = exposure point concentration

Adult Total Cancer 
Risk

Child Total Cancer 
Risk

Combined Adult and 
Child Cancer RiskExposure Point Contaminant of Potential Concern

EPC



Table H1-15
Noncancer Hazard Summary by Target Organ – Recreational Angler White Perch Broader Recreational Angler Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Broader Recreational Angler – White Perch

Reproduction Dermal Blood Kidney Whole Body CNS, Developmental Immune System Liver 
Study Area Adult Arsenic, inorganic (III & V) Dermal, blood -- 4E-03 4E-03 -- -- -- -- --

Mercury Immune system -- -- -- -- -- -- 3E-02 --
Nickel Whole body -- -- -- -- 5E-02 -- -- --
Selenium Whole body -- -- -- -- 4E-02 -- -- --
Methyl mercury CNS, development -- -- -- -- -- 7E-02 -- --
Dieldrin Liver -- -- -- -- -- -- -- 3E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 1E-01
Total Chlordane Liver -- -- -- -- -- -- -- 7E-03
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 3E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 3E+00 -- -- -- -- 3E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 1E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 2E+00 3E+00 4E-03 -- 8E-02 7E-02 3E+00 1E-01
Study Area Adolescent Arsenic, inorganic (III & V) Dermal, blood -- 4E-03 4E-03 -- -- -- -- --

Mercury Immune system -- -- -- -- -- -- 3E-02 --
Nickel Whole body -- -- -- -- 5E-02 -- -- --
Selenium Whole body -- -- -- -- 4E-02 -- -- --
Methyl mercury CNS, development -- -- -- -- -- 7E-02 -- --
Dieldrin Liver -- -- -- -- -- -- -- 3E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 1E-01
Total Chlordane Liver -- -- -- -- -- -- -- 7E-03
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 3E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 3E+00 -- -- -- -- 3E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 1E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 2E+00 3E+00 4E-03 -- 8E-02 7E-02 3E+00 1E-01
Study Area Child Arsenic, inorganic (III & V) Dermal, blood -- 7E-03 7E-03 -- -- -- -- --

Mercury Immune system -- -- -- -- -- -- 6E-02 --
Nickel Whole body -- -- -- -- 8E-02 -- -- --
Selenium Whole body -- -- -- -- 7E-02 -- -- --
Methyl mercury CNS, development -- -- -- -- -- 1E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 6E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 2E-01
Total Chlordane Liver -- -- -- -- -- -- -- 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 6E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 6E+00 -- -- -- -- 3E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 3E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 3E+00 6E+00 7E-03 -- 2E-01 1E-01 3E+00 3E-01
Notes:
-- = not applicable PCB = polychlorinated biphenyl
CNS = central nervous system TEQ = toxic equivalence quotient

Exposure 
Point Age Class Contaminant of Potential Concern

Target Organ Hazard Quotients
Primary Target Organ



Table H1-16
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Angler Striped Bass Whole Body RME Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Striped Bass Whole Body
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total 
Noncancer HQ

Population Age: Adult
Study Area Chromium 9.3E-02 mg/kg ww -- 8.6E-06 -- -- 1.5E+00 3.0E-05 2E-05 2E-05

Mercury 6.9E-02 mg/kg ww -- 6.4E-06 -- -- 3.0E-04 2.3E-05 8E-02 8E-02
Selenium 1.0E+00 mg/kg ww -- 9.6E-05 -- -- 5.0E-03 3.3E-04 7E-02 7E-02
Methyl mercury 7.8E-02 mg/kg ww -- 7.3E-06 -- -- 1.0E-04 2.5E-05 3E-01 3E-01
Benzo(a)pyrene 1.8E-03 mg/kg ww 7.3E+00 1.7E-07 1E-06 1E-06 -- 5.8E-07 -- --
Dibenzo(a,h)anthracene 8.5E-04 mg/kg ww 7.3E+00 7.9E-08 6E-07 6E-07 -- 2.8E-07 -- --
4,4'-DDD (p,p'-DDD) 4.6E-02 mg/kg ww 2.4E-01 4.3E-06 1E-06 1E-06 -- 1.5E-05 -- --
4,4'-DDE (p,p'-DDE) 7.0E-02 mg/kg ww 3.4E-01 6.5E-06 2E-06 2E-06 -- 2.3E-05 -- --
Dieldrin 2.0E-02 mg/kg ww 1.6E+01 1.8E-06 3E-05 3E-05 5.0E-05 6.5E-06 1E-01 1E-01
Hexachlorobenzene 2.9E-03 mg/kg ww 1.6E+00 2.7E-07 4E-07 4E-07 8.0E-04 9.6E-07 1E-03 1E-03
Hexachlorocyclohexane (BHC), alpha- 1.6E-03 mg/kg ww 6.3E+00 1.5E-07 9E-07 9E-07 8.0E-03 5.1E-07 6E-05 6E-05
Total Chlordane 1.1E-01 mg/kg ww 3.5E-01 1.0E-05 4E-06 4E-06 5.0E-04 3.6E-05 7E-02 7E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 4.8E-06 mg/kg ww 1.5E+05 4.5E-10 7E-05 7E-05 7.0E-10 1.6E-09 2E+00 2E+00
Total Nondioxin-like PCB Congener 2.0E+00 mg/kg ww 2.0E+00 1.8E-04 4E-04 4E-04 2.0E-05 6.4E-04 3E+01 3E+01
Total PCB Congener TEQ 2005 (Mammal) 2.6E-05 mg/kg ww 1.5E+05 2.4E-09 4E-04 4E-04 7.0E-10 8.3E-09 1E+01 1E+01

Total 8E-04 5E+01
Population Age: Adolescent
Study Area Chromium 9.3E-02 mg/kg ww -- 5.1E-06 -- -- 1.5E+00 3.0E-05 2E-05 2E-05

Mercury 6.9E-02 mg/kg ww -- 3.8E-06 -- -- 3.0E-04 2.2E-05 7E-02 7E-02
Selenium 1.0E+00 mg/kg ww -- 5.7E-05 -- -- 5.0E-03 3.3E-04 7E-02 7E-02
Methyl mercury 7.8E-02 mg/kg ww -- 4.3E-06 -- -- 1.0E-04 2.5E-05 3E-01 3E-01
Benzo(a)pyrene 1.8E-03 mg/kg ww 7.3E+00 2.6E-07 2E-06 2E-06 -- 5.7E-07 -- --
Dibenzo(a,h)anthracene 8.5E-04 mg/kg ww 7.3E+00 1.3E-07 9E-07 9E-07 -- 2.7E-07 -- --
4,4'-DDD (p,p'-DDD) 4.6E-02 mg/kg ww 2.4E-01 2.6E-06 6E-07 6E-07 -- 1.5E-05 -- --
4,4'-DDE (p,p'-DDE) 7.0E-02 mg/kg ww 3.4E-01 3.8E-06 1E-06 1E-06 -- 2.2E-05 -- --
Dieldrin 2.0E-02 mg/kg ww 1.6E+01 1.1E-06 2E-05 2E-05 5.0E-05 6.4E-06 1E-01 1E-01
Hexachlorobenzene 2.9E-03 mg/kg ww 1.6E+00 1.6E-07 3E-07 3E-07 8.0E-04 9.4E-07 1E-03 1E-03
Hexachlorocyclohexane (BHC), alpha- 1.6E-03 mg/kg ww 6.3E+00 8.6E-08 5E-07 5E-07 8.0E-03 5.0E-07 6E-05 6E-05
Total Chlordane 1.1E-01 mg/kg ww 3.5E-01 6.1E-06 2E-06 2E-06 5.0E-04 3.6E-05 7E-02 7E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 4.8E-06 mg/kg ww 1.5E+05 2.6E-10 4E-05 4E-05 7.0E-10 1.5E-09 2E+00 2E+00
Total Nondioxin-like PCB Congener 2.0E+00 mg/kg ww 2.0E+00 1.1E-04 2E-04 2E-04 2.0E-05 6.3E-04 3E+01 3E+01
Total PCB Congener TEQ 2005 (Mammal) 2.6E-05 mg/kg ww 1.5E+05 1.4E-09 2E-04 2E-04 7.0E-10 8.2E-09 1E+01 1E+01

Total 5E-04 5E+01

Noncancer Hazard Calculations

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations



Table H1-16
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Angler Striped Bass Whole Body RME Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Striped Bass Whole Body
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total 
Noncancer HQ

Noncancer Hazard Calculations

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations

Population Age: Child
Study Area Chromium 9.3E-02 mg/kg ww -- 4.8E-06 -- -- 1.5E+00 5.6E-05 4E-05 4E-05

Mercury 6.9E-02 mg/kg ww -- 3.6E-06 -- -- 3.0E-04 4.2E-05 1E-01 1E-01
Selenium 1.0E+00 mg/kg ww -- 5.3E-05 -- -- 5.0E-03 6.2E-04 1E-01 1E-01
Methyl mercury 7.8E-02 mg/kg ww -- 4.0E-06 -- -- 1.0E-04 4.7E-05 5E-01 5E-01
Benzo(a)pyrene 1.8E-03 mg/kg ww 7.3E+00 4.9E-07 4E-06 4E-06 -- 1.1E-06 -- --
Dibenzo(a,h)anthracene 8.5E-04 mg/kg ww 7.3E+00 2.3E-07 2E-06 2E-06 -- 5.1E-07 -- --
4,4'-DDD (p,p'-DDD) 4.6E-02 mg/kg ww 2.4E-01 2.4E-06 6E-07 6E-07 -- 2.8E-05 -- --
4,4'-DDE (p,p'-DDE) 7.0E-02 mg/kg ww 3.4E-01 3.6E-06 1E-06 1E-06 -- 4.2E-05 -- --
Dieldrin 2.0E-02 mg/kg ww 1.6E+01 1.0E-06 2E-05 2E-05 5.0E-05 1.2E-05 2E-01 2E-01

Study Area Hexachlorobenzene 2.9E-03 mg/kg ww 1.6E+00 1.5E-07 2E-07 2E-07 8.0E-04 1.8E-06 2E-03 2E-03
Hexachlorocyclohexane (BHC), alpha- 1.6E-03 mg/kg ww 6.3E+00 8.1E-08 5E-07 5E-07 8.0E-03 9.4E-07 1E-04 1E-04
Total Chlordane 1.1E-01 mg/kg ww 3.5E-01 5.7E-06 2E-06 2E-06 5.0E-04 6.7E-05 1E-01 1E-01
Total Dioxin/Furan TEQ 2005 (Mammal) 4.8E-06 mg/kg ww 1.5E+05 2.5E-10 4E-05 4E-05 7.0E-10 2.9E-09 4E+00 4E+00
Total Nondioxin-like PCB Congener 2.0E+00 mg/kg ww 2.0E+00 1.0E-04 2E-04 2E-04 2.0E-05 1.2E-03 6E+01 6E+01
Total PCB Congener TEQ 2005 (Mammal) 2.6E-05 mg/kg ww 1.5E+05 1.3E-09 2E-04 2E-04 7.0E-10 1.5E-08 2E+01 2E+01

Total 5E-04 9E+01
Notes:
-- = not applicable
CDI = chronic daily intake
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene

HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg ww = milligram per kilogram wet weight
mg/kg-day = milligram per kilogram per day
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

EPC = exposure point concentration



Table H1-17
Calculation of Cancer Risks – Combined Adult/Child 

Recreational Angler Striped Bass Whole Body RME Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Striped Bass Whole Body
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units
Study Area Chromium 9.3E-02 mg/kg ww -- -- --

Mercury 6.9E-02 mg/kg ww -- -- --
Selenium 1.0E+00 mg/kg ww -- -- --
Methyl mercury 7.8E-02 mg/kg ww -- -- --
Benzo(a)pyrene 1.8E-03 mg/kg ww 1E-06 4E-06 5E-06
Dibenzo(a,h)anthracene 8.5E-04 mg/kg ww 6E-07 2E-06 2E-06
4,4'-DDD (p,p'-DDD) 4.6E-02 mg/kg ww 1E-06 6E-07 2E-06
4,4'-DDE (p,p'-DDE) 7.0E-02 mg/kg ww 2E-06 1E-06 3E-06
Dieldrin 2.0E-02 mg/kg ww 3E-05 2E-05 5E-05
Hexachlorobenzene 2.9E-03 mg/kg ww 4E-07 2E-07 7E-07
Hexachlorocyclohexane (BHC), alpha- 1.6E-03 mg/kg ww 9E-07 5E-07 1E-06
Total Chlordane 1.1E-01 mg/kg ww 4E-06 2E-06 6E-06
Total Dioxin/Furan TEQ 2005 (Mammal) 4.8E-06 mg/kg ww 7E-05 4E-05 1E-04
Total Nondioxin-like PCB Congener 2.0E+00 mg/kg ww 4E-04 2E-04 6E-04
Total PCB Congener TEQ 2005 (Mammal) 2.6E-05 mg/kg ww 4E-04 2E-04 6E-04

Total 1E-03
Notes:
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
EPC = exposure point concentration
mg/kg ww = milligram per kilogram wet weight
PCB = polychlorinated biphenyl
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

Combined Adult and 
Child Cancer RiskExposure Point Contaminant of Potential Concern

EPC Adult Total Cancer 
Risk

Child Total Cancer 
Risk
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Table I1-1 
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – Blue Crab Muscle Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: Blue Crab Muscle

Exposure 
Point CAS Number Chemical N

ot
e Total Number of 

Samples
Number of Detected 

Samples
Detection Frequency 

(%)
Minimum Detected 

Concentration 

Maximum 
Detected 

Concentration Units
Location of Maximum 

Detected Concentration
Range of Reporting 

Limits1,2 Screening Level

Screening 
Toxicity 
Value COPC Flag 

Rationale for Selection or 
Deletion

-- Arsenic, inorganic (III & V) 10 7 70 0.0040 0.016 mg/kg FSZ1BC-M4-201408 0.008 – 0.009 0.0028 C Yes Max Conc > SL
7440-43-9 Cadmium 10 8 80 0.003 0.007 mg/kg FSZ1BC-M4-201408 0.027 – 0.031 0.15 N No Max Conc < SL
7440-47-3 Chromium 3 10 8 80 0.032 0.085 mg/kg FSZ1BC-M1-201408 0.385 – 0.397 0.0083 N Yes Max Conc > SL
7440-50-8 Copper 10 10 100 10.6 18.7 mg/kg FSZ1BC-M1-201408 -- 6.2 N Yes Max Conc > SL
7439-92-1 Lead 10 10 100 0.023 0.079 mg/kg FSZ1BC-M3-201408 -- -- -- Uncertain FoD > 5_No SL
7439-97-6 Mercury 4 10 9 90 0.0195 0.0624 mg/kg FSZ1BC-M3-201408 0.0209 0.015 N Yes Max Conc > SL
7440-02-0 Nickel 10 10 100 0.05 1.23 mg/kg FSZ1BC-M4-201408 -- 3.1 N No Max Conc < SL
7782-49-2 Selenium 10 10 100 0.60 1.07 mg/kg FSZ1BC-M4-201408 -- 0.77 N Yes Max Conc > SL
7440-22-4 Silver 10 10 100 0.17 0.49 mg/kg FSZ1BC-M1-201408 -- 0.77 N No Max Conc < SL
7440-66-6 Zinc 10 10 100 29.0 59.3 mg/kg FSZ1BC-M3-201408 -- 46 N Yes Max Conc > SL

22967-92-6 Methyl mercury 10 10 100 15.0 60 µg/kg FSZ2BC-M3-201408 -- 15 N Yes Max Conc > SL

90-12-0 1-Methylnaphthalene 10 7 70 0.9 3.51 µg/kg FSZ1BC-M4-201408 7.68 – 7.9 140 C No Max Conc < SL
91-57-6 2-Methylnaphthalene 10 7 70 1.4 4.04 µg/kg FSZ3BC-M2-201408 7.68 – 7.94 620 N No Max Conc < SL
83-32-9 Acenaphthene 10 10 100 2.4 8.14 µg/kg FSZ3BC-M3-201408 -- 9300 N No Max Conc < SL

208-96-8 Acenaphthylene 5 10 4 40 1.17 4.77 µg/kg FSZ3BC-M3-201408 7.68 – 8.02 9300 N No Max Conc < SL
120-12-7 Anthracene 10 6 60 1.2 12.9 µg/kg FSZ3BC-M3-201408 7.86 – 8.02 46000 N No Max Conc < SL
56-55-3 Benzo(a)anthracene 10 4 40 1.26 3.21 µg/kg FSZ4ABC-M2-201408 7.68 – 7.94 5.7 C No Max Conc < SL
50-32-8 Benzo(a)pyrene 10 1 10 2.55 2.55 µg/kg FSZ4ABC-M2-201408 7.62 – 8.02 0.57 C Yes Max Conc > SL

205-99-2 Benzo(b)fluoranthene 10 1 10 2.32 2.32 µg/kg FSZ4ABC-M2-201408 7.62 – 8.02 5.7 C No Max Conc < SL
191-24-2 Benzo(g,h,i)perylene 6 10 2 20 0.79 0.92 µg/kg FSZ1BC-M3-201408 7.68 – 7.94 4600 N No Max Conc < SL
207-08-9 Benzo(k)fluoranthene 10 3 30 1.14 2.4 µg/kg FSZ4ABC-M2-201408 7.68 – 7.94 57 C No Max Conc < SL
218-01-9 Chrysene 10 6 60 1.07 2.83 µg/kg FSZ4ABC-M2-201408 7.68 – 7.94 570 C No Max Conc < SL
53-70-3 Dibenzo(a,h)anthracene 10 1 10 0.79 0.792 µg/kg FSZ1BC-M3-201408 7.68 – 8.02 0.57 C Yes Max Conc > SL

206-44-0 Fluoranthene 10 10 100 1.2 9.15 µg/kg FSZ3BC-M3-201408 -- 6200 N No Max Conc < SL
86-73-7 Fluorene 10 7 70 0.75 11.4 µg/kg FSZ3BC-M3-201408 7.62 – 8.02 6200 N No Max Conc < SL

193-39-5 Indeno(1,2,3-c,d)pyrene 10 1 10 2.32 2.32 µg/kg FSZ4ABC-M2-201408 7.62 – 8.02 5.7 C No Max Conc < SL
91-20-3 Naphthalene 10 8 80 1.3 8.17 µg/kg FSZ1BC-M4-201408 7.62 – 7.94 3100 N No Max Conc < SL
85-01-8 Phenanthrene 6 10 7 70 1.0 14 µg/kg FSZ3BC-M3-201408 7.62 – 8.02 4600 N No Max Conc < SL

129-00-0 Pyrene 10 9 90 1.9 7.55 µg/kg FSZ3BC-M3-201408 7.86 4600 N No Max Conc < SL

Study Area

Metals

Organometallic Compounds

Polycyclic Aromatic Hydrocarbons (PAHs)



Table I1-1 
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – Blue Crab Muscle Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: Blue Crab Muscle

Exposure 
Point CAS Number Chemical N

ot
e Total Number of 

Samples
Number of Detected 

Samples
Detection Frequency 

(%)
Minimum Detected 

Concentration 

Maximum 
Detected 

Concentration Units
Location of Maximum 

Detected Concentration
Range of Reporting 

Limits1,2 Screening Level

Screening 
Toxicity 
Value COPC Flag 

Rationale for Selection or 
Deletion

 

53-19-0 2,4'-DDD (o,p'-DDD) 7 10 0 0 -- -- µg/kg -- 0.381 – 0.401 17 C No FoD < 5_RL < SL
3424-82-6 2,4'-DDE (o,p'-DDE) 8 10 0 0 -- -- µg/kg -- 0.381 – 0.401 12 C No FoD < 5_RL < SL
789-02-6 2,4'-DDT (o,p'-DDT) 9 10 0 0 -- -- µg/kg -- 0.381 – 0.401 12 C No FoD < 5_RL < SL
72-54-8 4,4'-DDD (p,p'-DDD) 10 10 100 0.7 2.4 µg/kg FSZ4BBC-M2-201408 -- 17 C No Max Conc < SL
72-55-9 4,4'-DDE (p,p'-DDE) 10 10 100 1.5 4.7 µg/kg FSZ1BC-M4-201408 -- 12 C No Max Conc < SL
50-29-3 4,4'-DDT (p,p'-DDT) 10 0 0 -- -- µg/kg -- 0.381 – 0.401 12 C No FoD < 5_RL < SL

309-00-2 Aldrin 10 0 0 -- -- µg/kg -- 0.381 – 0.401 0.24 C Uncertain FoD < 5_RL > SL
60-57-1 Dieldrin 10 8 80 0.429 0.815 µg/kg FSZ5BC-M2-201408 0.381 – 0.397 0.26 C Yes Max Conc > SL

959-98-8 Endosulfan, alpha- (I) 10 10 0 0 -- -- µg/kg -- 0.381 – 0.401 930 N No FoD < 5_RL < SL
33213-65-9 Endosulfan, beta (II) 10 10 0 0 -- -- µg/kg -- 0.381 – 0.401 930 N No FoD < 5_RL < SL

72-20-8 Endrin 10 0 0 -- -- µg/kg -- 0.381 – 0.401 46 N No FoD < 5_RL < SL
76-44-8 Heptachlor 10 0 0 -- -- µg/kg -- 0.381 – 0.401 0.92 C No FoD < 5_RL < SL

1024-57-3 Heptachlor epoxide 10 0 0 -- -- µg/kg -- 0.762 – 0.802 0.46 C Uncertain FoD < 5_RL > SL
118-74-1 Hexachlorobenzene 10 1 10 4.32 4.32 µg/kg FSZ4ABC-M2-201408 0.762 – 0.802 2.6 C Yes Max Conc > SL
319-84-6 Hexachlorocyclohexane (BHC), alpha- 10 0 0 -- -- µg/kg -- 0.381 – 0.401 0.66 C No FoD < 5_RL < SL
319-85-7 Hexachlorocyclohexane (BHC), beta- 10 0 0 -- -- µg/kg -- 0.381 – 0.401 2.3 C No FoD < 5_RL < SL
319-86-8 Hexachlorocyclohexane (BHC), delta- 11 10 0 0 -- -- µg/kg -- 0.381 – 0.401 0.66 C No FoD < 5_RL < SL
58-89-9 Hexachlorocyclohexane (BHC), gamma- (Lindane) 10 0 0 -- -- µg/kg -- 0.381 – 0.401 3.8 C No FoD < 5_RL < SL
72-43-5 Methoxychlor 10 0 0 -- -- µg/kg -- 3.81 – 4.01 770 N No FoD < 5_RL < SL

2385-85-5 Mirex 10 0 0 -- -- µg/kg -- 0.381 – 0.401 0.23 C Uncertain FoD < 5_RL > SL
-- Total Chlordane 12 10 7 70 1.375 3.349 µg/kg FSZ5BC-M2-201408 -- 12 C No Max Conc < SL

-- Total Dioxin/Furan TEQ 2005 (Mammal) 13 10 3 30 0.34 0.77017 ng/kg FSZ1BC-M4-201408 -- 0.032 C Yes Max Conc > SL

-- Total Nondioxin-like PCB Congener 14 10 10 100 15,475 44361.51172 ng/kg FSZ5BC-M2-201408 -- 2100 C Yes Max Conc > SL
-- Total PCB Congener TEQ 2005 (Mammal) 13 10 10 100 0.6 1.63065 ng/kg FSZ5BC-M2-201408 -- 0.032 C Yes Max Conc > SL

Study Area

Pesticides

Dioxins/Furans

Polychlorinated Biphenyl (PCB) Congeners



Table I1-1
Occurrence, Distribution, and Selection of Contaminants of Potential Concern – Blue Crab Muscle Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS  3 of 3

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Tissue
Exposure Medium: Blue Crab Muscle

Notes:
1 = The reporting limit range is based on non-detect results.  For chemicals with a frequency of detection of 100%, the reporting limit range is noted as "--" (not applicable) because there are no non-detect results.  
2 = Reporting limits are applicable to individual chemicals only and are not provided for chemical sums.  For chemical sums and totals, the reporting limit range is noted as "--" (not applicable).
3 = SL for Chromium VI
4 = SL for Methyl mercury
5 = SL for Acenaphthene
6 = SL for Pyrene
7 = SL for 4,4'-DDD (p,p'-DDD)
8 = SL for 4,4'-DDE (p,p'-DDE)
9 = SL for 4,4'-DDT (p,p'-DDT)
10 = SL for Endosulfan
11 = SL for Hexachlorocyclohexane (BHC), alpha-
12 = SL for Chlordane (technical)
13 = SL for 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)
14 = SL for Aroclor 1260

FoD < 5% = frequency of detection less than 5%
FoD < 5%_ RL > SL = frequency of detection less than 5% and reporting limit greater than the screening level
FoD > 5%_No SL = frequency of detection less than 5% and no screening level
Max Conc < SL = maximum concentration less than the screening level
Max Conc > SL = maximum concentration greater than the screening level

Acronyms:
-- = not applicable
µg/kg = microgram per kilogram
C = cancer
CAS = Chemical Abstract Service
COPC = contaminant of potential concern
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
FoD = frequency of detection
mg/kg = milligram per kilogram
N = noncancer
ng/kg = nanogram per kilogram
RL = reporting limit
SL = screening level
TEQ = toxic equivalence quotient 



Table I1-2
Values Used for Daily Intake Calculations Crab Tissue Current and Future Sportfish Advisory Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Medium: Surface Water and Sediment
Exposure Medium: Crab Muscle Tissue

Exposure 
Route Receptor Population Receptor Age

Exposure 
Point

Parameter 
Code Parameter Definition Value Units Rationale/Reference Intake Equation/Model Name

Adult (>18 years old 
Males and >50 years old 

Females)
Crab Cb Chemical Concentration in Crab Chemical-specific

mg/kg wet 
weight Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-03 kg/g -- Cb x CF1 x IRb x FI x (1-Loss) x EF x ED x 1/BW x 1/AT

IRb Ingestion Rate of Crab 11.1 g/day
Annualized daily consumption rate based on NYSDOH sportfish advisories 

for Newtown Creek
FI Fraction from Source 1 unitless Assumes 100% exposure from Newtown Creek

Loss Cooking Loss 0 unitless Assumes 100% of chemical remains in crab
EF Exposure Frequency 365 days/year Crab ingestion rate averaged over one year

ED Exposure Duration 20 years
Based on the residential occupancy period 90th percentile of 26 years, 

minus the 6 years spent as a child (USEPA 2011, 2014)

BW Body Weight 80 kg
Mean adult (all age groups, male and female) body weight value 

(USEPA 2011, 2014)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 7,300 days ED (year) x 365 days/year (USEPA 1989)

Adolescent
(15 to 18 years old 

males)
Crab Cb Chemical Concentration in Crab Chemical-specific

mg/kg wet 
weight Chemical-specific1 CDI/LADI (mg/kg-day) = 

CF1 Conversion Factor 1 1.00E-03 kg/g -- Cb x CF1 x IRb x FI x (1-Loss) x EF x ED x 1/BW x 1/AT

IRb Ingestion Rate of Crab 11.1 g/day
Annualized daily consumption rate based on NYSDOH sportfish advisories 

for Newtown Creek
FI Fraction from Source 1 unitless Assumes 100% exposure from Newtown Creek

Loss Cooking Loss 0 unitless Assumes 100% of chemical remains in crab
EF Exposure Frequency 365 days/year Crab ingestion rate averaged over one year
ED Exposure Duration 3 years Based on age group of receptor

BW Body Weight 77.3 kg
Mean of body weight values for males 16 to <21 years age groups (USEPA 

2011)
AT-C Averaging Time (Cancer) 25,550 days 70-year lifetime x 365 days/year (USEPA 1989)
AT-N Averaging Time (Noncancer) 1,095 days ED (year) x 365 days/year (USEPA 1989)

Notes:
1 = An upper one-sided 95% confidence limit of the mean or the maximum concentration (whichever is lower) of chemical in specified exposure point media.
USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002.
USEPA 2011: Exposure Factors Handbook: EPA/600/R-09/052F.  September 2011.
USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER Directive 9200.1-120. 

Ingestion Recreational
Crabbers – Sportfish 

Advisory Scenario



Table I1-3
Exposure Point Concentration Summary – Blue Crab Muscle Tissue in the Study Area

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current Future
Medium: Tissue
Exposure Medium: Blue Crab Muscle

Distribution 95% UCL Method Value Mean1 95% UCL/ Maximum

Metals
Arsenic, inorganic (III & V) mg/kg 10 7 0.0064 0.016 Normal 95% KM (t) UCL 0.00931    6.4E-03    9.3E-03
Chromium mg/kg 10 8 0.0499 0.085 Normal 95% KM (t) UCL 0.0643    5.0E-02    6.4E-02
Copper mg/kg 10 10 13.3 18.7 Normal 95% Student's-t UCL 14.7    1.3E+01    1.5E+01
Mercury mg/kg 10 9 0.0362 0.0624 Normal 95% KM (t) UCL 0.0485    3.6E-02    4.9E-02
Selenium mg/kg 10 10 0.861 1.07 Normal 95% Student's-t UCL 0.945    8.6E-01    9.4E-01
Zinc mg/kg 10 10 45 59.3 Normal 95% Student's-t UCL 50.6    4.5E+01    5.1E+01

Organometallic Compounds
Methyl mercury μg/kg 10 10 32.1 60 Normal 95% Student's-t UCL 41.6    3.2E+01    4.2E+01

Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene μg/kg 10 1 2.55 2.55 --- --- ---    2.5E+00    2.5E+00
Dibenzo(a,h)anthracene μg/kg 10 1 0.792 0.792 --- --- ---    7.9E-01    7.9E-01

Pesticides
Dieldrin μg/kg 10 8 0.529 0.815 Normal 95% KM (t) UCL 0.65    5.3E-01    6.5E-01
Hexachlorobenzene μg/kg 10 1 4.32 4.32 --- --- ---    4.3E+00    4.3E+00

Dioxin Furans
Total Dioxin/Furan TEQ 2005 (Mammal) ng/kg 10 3 0.504 0.77 --- --- ---    5.0E-01    7.7E-01

PCB Congeners
Total Nondioxin-like PCB Congener ng/kg 10 10 23,641 44,359 Normal 95% Student's-t UCL 28,784    2.4E+04    2.9E+04
Total PCB Congener TEQ 2005 (Mammal) ng/kg 10 10 0.893 1.63 Normal 95% Student's-t UCL 1.09    8.9E-01    1.1E+00

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL.  Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.
95% UCL = 95% upper confidence limit MDL = method detection limi (t) = Student's-t
µg/kg = microgram per kilogram mg/kg = milligram per kilogram TEQ = toxic equivalence quotient
BCA = bias-corrected accelerated NA = not applicable UCL = upper confidence limit
DDD = dichlorodiphenyldichloroethane ng/kg = nanogram per kilogram
DDE = dichlorodiphenyldichloroethylene Sd = standard deviation

Study Area

Maximum Detected 
Concentration

95% UCL Exposure Point Concentration

Exposure Point Contaminant of Potential Concern Units Total Samples Total Detects Mean1



Table I1-4
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent Recreational Crabber Blue Crab Muscle Tissue Sportfish Advisory Scenario

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Crabber (Sportfish Advisory) Exposure Medium: Blue Crab Muscle
Population Age: Adult/Adolescent Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg- day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg- day)
Oral CDI 

(mg/kg- day)
Noncancer HQ 
from Ingestion

Total Noncancer 
HQ

Population Age: Adult
Study Area Arsenic, inorganic (III & V) 9.3E-03 mg/kg ww 1.5E+00 3.7E-07 6E-07 6E-07 3.0E-04 1.3E-06 4E-03 4E-03

Chromium 6.4E-02 mg/kg ww -- 2.5E-06 -- -- 1.5E+00 8.9E-06 6E-06 6E-06
Copper 1.5E+01 mg/kg ww -- 5.8E-04 -- -- 4.0E-02 2.0E-03 5E-02 5E-02
Mercury 4.9E-02 mg/kg ww -- 1.9E-06 -- -- 3.0E-04 6.7E-06 2E-02 2E-02
Selenium 9.4E-01 mg/kg ww -- 3.7E-05 -- -- 5.0E-03 1.3E-04 3E-02 3E-02
Zinc 5.1E+01 mg/kg ww -- 2.0E-03 -- -- 3.0E-01 7.0E-03 2E-02 2E-02
Methyl mercury 4.2E-02 mg/kg ww -- 1.6E-06 -- -- 1.0E-04 5.8E-06 6E-02 6E-02
Benzo(a)pyrene 2.5E-03 mg/kg ww 7.3E+00 1.0E-07 7E-07 7E-07 -- 3.5E-07 -- --
Dibenzo(a,h)anthracene 7.9E-04 mg/kg ww 7.3E+00 3.1E-08 2E-07 2E-07 -- 1.1E-07 -- --
Dieldrin 6.5E-04 mg/kg ww 1.6E+01 2.6E-08 4E-07 4E-07 5.0E-05 9.0E-08 2E-03 2E-03
Hexachlorobenzene 4.3E-03 mg/kg ww 1.6E+00 1.7E-07 3E-07 3E-07 8.0E-04 6.0E-07 7E-04 7E-04
Total Dioxin/Furan TEQ 2005 (Mammal) 7.7E-07 mg/kg ww 1.5E+05 3.1E-11 5E-06 5E-06 7.0E-10 1.1E-10 2E-01 2E-01
Total Nondioxin-like PCB Congener 2.9E-02 mg/kg ww 2.0E+00 1.1E-06 2E-06 2E-06 2.0E-05 4.0E-06 2E-01 2E-01
Total PCB Congener TEQ 2005 (Mammal) 1.1E-06 mg/kg ww 1.5E+05 4.3E-11 6E-06 6E-06 7.0E-10 1.5E-10 2E-01 2E-01

Total 2E-05 8E-01
Population Age: Adolescent
Study Area Arsenic, inorganic (III & V) 9.3E-03 mg/kg ww 1.5E+00 5.7E-08 9E-08 9E-08 3.0E-04 1.3E-06 4E-03 4E-03

Chromium 6.4E-02 mg/kg ww -- 4.0E-07 -- -- 1.5E+00 9.2E-06 6E-06 6E-06
Copper 1.5E+01 mg/kg ww -- 9.0E-05 -- -- 4.0E-02 2.1E-03 5E-02 5E-02
Mercury 4.9E-02 mg/kg ww -- 3.0E-07 -- -- 3.0E-04 7.0E-06 2E-02 2E-02
Selenium 9.4E-01 mg/kg ww -- 5.8E-06 -- -- 5.0E-03 1.4E-04 3E-02 3E-02
Zinc 5.1E+01 mg/kg ww -- 3.1E-04 -- -- 3.0E-01 7.3E-03 2E-02 2E-02
Methyl mercury 4.2E-02 mg/kg ww -- 2.6E-07 -- -- 1.0E-04 6.0E-06 6E-02 6E-02
Benzo(a)pyrene 2.5E-03 mg/kg ww 7.3E+00 2.6E-08 2E-07 2E-07 -- 3.7E-07 -- --
Dibenzo(a,h)anthracene 7.9E-04 mg/kg ww 7.3E+00 8.1E-09 6E-08 6E-08 -- 1.1E-07 -- --
Dieldrin 6.5E-04 mg/kg ww 1.6E+01 4.0E-09 6E-08 6E-08 5.0E-05 9.3E-08 2E-03 2E-03
Hexachlorobenzene 4.3E-03 mg/kg ww 1.6E+00 2.7E-08 4E-08 4E-08 8.0E-04 6.2E-07 8E-04 8E-04
Total Dioxin/Furan TEQ 2005 (Mammal) 7.7E-07 mg/kg ww 1.5E+05 4.7E-12 7E-07 7E-07 7.0E-10 1.1E-10 2E-01 2E-01
Total Nondioxin-like PCB Congener 2.9E-02 mg/kg ww 2.0E+00 1.8E-07 4E-07 4E-07 2.0E-05 4.1E-06 2E-01 2E-01
Total PCB Congener TEQ 2005 (Mammal) 1.1E-06 mg/kg ww 1.5E+05 6.7E-12 1E-06 1E-06 7.0E-10 1.6E-10 2E-01 2E-01

Total 3E-06 8E-01
Notes:
-- = not applicable mg/kg-day = milligram per kilogram per day
CDI = chronic daily intake mg/kg ww = milligram per kilogram wet weight
EPC = exposure point concentration PCB = polychlorinated biphenyl
HQ = hazard quotient RfD = reference dose
LADI = lifetime average daily intake TEQ = toxic equivalence quotient

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table I1-5
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Angler Blue Crab Muscle and Hepatopancreas Tissue Broader Recreational Crabber

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Broader Recreational Crabber Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total Noncancer 
HQ

Population Age: Adult
Study Area Arsenic, inorganic (III & V) 2.6E-02 mg/kg ww 1.5E+00 9.8E-07 1E-06 1E-06 3.0E-04 3.4E-06 1E-02 1E-02

Cadmium 2.8E-01 mg/kg ww -- 1.1E-05 -- -- 1.0E-03 3.7E-05 4E-02 4E-02
Chromium 8.4E-02 mg/kg ww -- 3.1E-06 -- -- 1.5E+00 1.1E-05 7E-06 7E-06
Copper 2.1E+01 mg/kg ww -- 7.7E-04 -- -- 4.0E-02 2.7E-03 7E-02 7E-02
Mercury 4.3E-02 mg/kg ww -- 1.6E-06 -- -- 3.0E-04 5.6E-06 2E-02 2E-02
Selenium 1.2E+00 mg/kg ww -- 4.6E-05 -- -- 5.0E-03 1.6E-04 3E-02 3E-02
Silver 9.1E-01 mg/kg ww -- 3.4E-05 -- -- 5.0E-03 1.2E-04 2E-02 2E-02
Zinc 5.0E+01 mg/kg ww -- 1.9E-03 -- -- 3.0E-01 6.6E-03 2E-02 2E-02
Methyl mercury 3.2E-02 mg/kg ww -- 1.2E-06 -- -- 1.0E-04 4.2E-06 4E-02 4E-02
Benzo(a)pyrene 1.1E-03 mg/kg ww 7.3E+00 3.9E-08 3E-07 3E-07 -- 1.4E-07 -- --
Dibenzo(a,h)anthracene 1.1E-03 mg/kg ww 7.3E+00 4.0E-08 3E-07 3E-07 -- 1.4E-07 -- --
4,4'-DDD (p,p'-DDD) 1.4E-02 mg/kg ww 2.4E-01 5.3E-07 1E-07 1E-07 -- 1.9E-06 -- --
4,4'-DDE (p,p'-DDE) 3.0E-02 mg/kg ww 3.4E-01 1.1E-06 4E-07 4E-07 -- 3.9E-06 -- --
Dieldrin 9.4E-03 mg/kg ww 1.6E+01 3.5E-07 6E-06 6E-06 5.0E-05 1.2E-06 2E-02 2E-02
Heptachlor epoxide 7.6E-04 mg/kg ww 9.1E+00 2.8E-08 3E-07 3E-07 1.3E-05 9.9E-08 8E-03 8E-03
Hexachlorobenzene 1.8E-03 mg/kg ww 1.6E+00 6.8E-08 1E-07 1E-07 8.0E-04 2.4E-07 3E-04 3E-04
Hexachlorocyclohexane (BHC), alpha- 3.3E-03 mg/kg ww 6.3E+00 1.2E-07 8E-07 8E-07 8.0E-03 4.3E-07 5E-05 5E-05
Hexachlorocyclohexane (BHC), delta- 7.3E-04 mg/kg ww 6.3E+00 2.7E-08 2E-07 2E-07 8.0E-03 9.6E-08 1E-05 1E-05
Mirex 3.0E-04 mg/kg ww 1.8E+01 1.1E-08 2E-07 2E-07 2.0E-04 3.9E-08 2E-04 2E-04
Total Chlordane 4.6E-02 mg/kg ww 3.5E-01 1.7E-06 6E-07 6E-07 5.0E-04 6.0E-06 1E-02 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.2E-05 mg/kg ww 1.5E+05 4.3E-10 6E-05 6E-05 7.0E-10 1.5E-09 2E+00 2E+00
Total Nondioxin-like PCB Congener 5.2E-01 mg/kg ww 2.0E+00 1.9E-05 4E-05 4E-05 2.0E-05 6.8E-05 3E+00 3E+00
Total PCB Congener TEQ 2005 (Mammal) 2.4E-05 mg/kg ww 1.5E+05 9.1E-10 1E-04 1E-04 7.0E-10 3.2E-09 5E+00 5E+00

Total 2E-04 1E+01
Population Age: Adolescent
Study Area Arsenic, inorganic (III & V) 2.6E-02 mg/kg ww 1.5E+00 5.9E-07 9E-07 9E-07 3.0E-04 3.5E-06 1E-02 1E-02

Cadmium 2.8E-01 mg/kg ww -- 6.5E-06 -- -- 1.0E-03 3.8E-05 4E-02 4E-02
Chromium 8.4E-02 mg/kg ww -- 1.9E-06 -- -- 1.5E+00 1.1E-05 7E-06 7E-06
Copper 2.1E+01 mg/kg ww -- 4.6E-04 -- -- 4.0E-02 2.7E-03 7E-02 7E-02
Mercury 4.3E-02 mg/kg ww -- 9.7E-07 -- -- 3.0E-04 5.6E-06 2E-02 2E-02
Selenium 1.2E+00 mg/kg ww -- 2.8E-05 -- -- 5.0E-03 1.6E-04 3E-02 3E-02
Silver 9.1E-01 mg/kg ww -- 2.0E-05 -- -- 5.0E-03 1.2E-04 2E-02 2E-02
Zinc 5.0E+01 mg/kg ww -- 1.1E-03 -- -- 3.0E-01 6.6E-03 2E-02 2E-02
Methyl mercury 3.2E-02 mg/kg ww -- 7.3E-07 -- -- 1.0E-04 4.2E-06 4E-02 4E-02
Benzo(a)pyrene 1.1E-03 mg/kg ww 7.3E+00 6.4E-08 5E-07 5E-07 -- 1.4E-07 -- --
Dibenzo(a,h)anthracene 1.1E-03 mg/kg ww 7.3E+00 6.5E-08 5E-07 5E-07 -- 1.4E-07 -- --
4,4'-DDD (p,p'-DDD) 1.4E-02 mg/kg ww 2.4E-01 3.2E-07 8E-08 8E-08 -- 1.9E-06 -- --
4,4'-DDE (p,p'-DDE) 3.0E-02 mg/kg ww 3.4E-01 6.7E-07 2E-07 2E-07 -- 3.9E-06 -- --
Dieldrin 9.4E-03 mg/kg ww 1.6E+01 2.1E-07 3E-06 3E-06 5.0E-05 1.2E-06 2E-02 2E-02

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations



Table I1-5
Calculation of Cancer Risks and Noncancer Hazards – Adult/Adolescent/Child Recreational Angler Blue Crab Muscle and Hepatopancreas Tissue Broader Recreational Crabber

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Broader Recreational Crabber Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total Noncancer 
HQ

Exposure 
Point Contaminant of Potential Concern

EPC Cancer Risk Calculations Noncancer Hazard Calculations

Study Area Heptachlor epoxide 7.6E-04 mg/kg ww 9.1E+00 1.7E-08 2E-07 2E-07 1.3E-05 1.0E-07 8E-03 8E-03
Hexachlorobenzene 1.8E-03 mg/kg ww 1.6E+00 4.2E-08 7E-08 7E-08 8.0E-04 2.4E-07 3E-04 3E-04
Hexachlorocyclohexane (BHC), alpha- 3.3E-03 mg/kg ww 6.3E+00 7.5E-08 5E-07 5E-07 8.0E-03 4.4E-07 5E-05 5E-05
Hexachlorocyclohexane (BHC), delta- 7.3E-04 mg/kg ww 6.3E+00 1.7E-08 1E-07 1E-07 8.0E-03 9.7E-08 1E-05 1E-05
Mirex 3.0E-04 mg/kg ww 1.8E+01 6.8E-09 1E-07 1E-07 2.0E-04 3.9E-08 2E-04 2E-04
Total Chlordane 4.6E-02 mg/kg ww 3.5E-01 1.0E-06 4E-07 4E-07 5.0E-04 6.0E-06 1E-02 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.2E-05 mg/kg ww 1.5E+05 2.6E-10 4E-05 4E-05 7.0E-10 1.5E-09 2E+00 2E+00
Total Nondioxin-like PCB Congener 5.2E-01 mg/kg ww 2.0E+00 1.2E-05 2E-05 2E-05 2.0E-05 6.9E-05 3E+00 3E+00
Total PCB Congener TEQ 2005 (Mammal) 2.4E-05 mg/kg ww 1.5E+05 5.5E-10 8E-05 8E-05 7.0E-10 3.2E-09 5E+00 5E+00

Total 2E-04 1E+01
Population Age: Child
Study Area Arsenic, inorganic (III & V) 2.6E-02 mg/kg ww 1.5E+00 5.2E-07 8E-07 8E-07 3.0E-04 6.1E-06 2E-02 2E-02

Cadmium 2.8E-01 mg/kg ww -- 5.7E-06 -- -- 1.0E-03 6.6E-05 7E-02 7E-02
Chromium 8.4E-02 mg/kg ww -- 1.7E-06 -- -- 1.5E+00 2.0E-05 1E-05 1E-05
Copper 2.1E+01 mg/kg ww -- 4.1E-04 -- -- 4.0E-02 4.8E-03 1E-01 1E-01
Mercury 4.3E-02 mg/kg ww -- 8.5E-07 -- -- 3.0E-04 1.0E-05 3E-02 3E-02
Selenium 1.2E+00 mg/kg ww -- 2.4E-05 -- -- 5.0E-03 2.9E-04 6E-02 6E-02
Silver 9.1E-01 mg/kg ww -- 1.8E-05 -- -- 5.0E-03 2.1E-04 4E-02 4E-02
Zinc 5.0E+01 mg/kg ww -- 1.0E-03 -- -- 3.0E-01 1.2E-02 4E-02 4E-02
Methyl mercury 3.2E-02 mg/kg ww -- 6.4E-07 -- -- 1.0E-04 7.5E-06 8E-02 8E-02
Benzo(a)pyrene 1.1E-03 mg/kg ww 7.3E+00 1.1E-07 8E-07 8E-07 -- 2.5E-07 -- --
Dibenzo(a,h)anthracene 1.1E-03 mg/kg ww 7.3E+00 1.2E-07 8E-07 8E-07 -- 2.5E-07 -- --
4,4'-DDD (p,p'-DDD) 1.4E-02 mg/kg ww 2.4E-01 2.9E-07 7E-08 7E-08 -- 3.3E-06 -- --
4,4'-DDE (p,p'-DDE) 3.0E-02 mg/kg ww 3.4E-01 6.0E-07 2E-07 2E-07 -- 7.0E-06 -- --
Dieldrin 9.4E-03 mg/kg ww 1.6E+01 1.9E-07 3E-06 3E-06 5.0E-05 2.2E-06 4E-02 4E-02
Heptachlor epoxide 7.6E-04 mg/kg ww 9.1E+00 1.5E-08 1E-07 1E-07 1.3E-05 1.8E-07 1E-02 1E-02
Hexachlorobenzene 1.8E-03 mg/kg ww 1.6E+00 3.7E-08 6E-08 6E-08 8.0E-04 4.3E-07 5E-04 5E-04
Hexachlorocyclohexane (BHC), alpha- 3.3E-03 mg/kg ww 6.3E+00 6.7E-08 4E-07 4E-07 8.0E-03 7.8E-07 1E-04 1E-04
Hexachlorocyclohexane (BHC), delta- 7.3E-04 mg/kg ww 6.3E+00 1.5E-08 9E-08 9E-08 8.0E-03 1.7E-07 2E-05 2E-05
Mirex 3.0E-04 mg/kg ww 1.8E+01 6.0E-09 1E-07 1E-07 2.0E-04 7.0E-08 3E-04 3E-04
Total Chlordane 4.6E-02 mg/kg ww 3.5E-01 9.1E-07 3E-07 3E-07 5.0E-04 1.1E-05 2E-02 2E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.2E-05 mg/kg ww 1.5E+05 2.3E-10 3E-05 3E-05 7.0E-10 2.7E-09 4E+00 4E+00
Total Nondioxin-like PCB Congener 5.2E-01 mg/kg ww 2.0E+00 1.0E-05 2E-05 2E-05 2.0E-05 1.2E-04 6E+00 6E+00
Total PCB Congener TEQ 2005 (Mammal) 2.4E-05 mg/kg ww 1.5E+05 4.8E-10 7E-05 7E-05 7.0E-10 5.7E-09 8E+00 8E+00

Total 1E-04 2E+01
Notes:
-- = not applicable EPC = exposure point concentration mg/kg ww = milligram per kilogram wet weight
CDI = chronic daily intake HQ = hazard quotient PCB = polychlorinated biphenyl
DDD = dichlorodiphenyldichloroethane LADI = lifetime average daily intake RfD = reference dose
DDE = dichlorodiphenyldichloroethylene mg/kg-day = milligram per kilogram per day TEQ = toxic equivalence quotient



Table I1-6
Calculation of Cancer Risks – Combined Adult/Child Recreational Angler Blue Crab Muscle 

and Hepatopancreas Tissue Broader Recreational Crabber

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Broader Recreational Crabber Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units
Study Area Arsenic, inorganic (III & V) 2.6E-02 mg/kg ww 1E-06 8E-07 2E-06

Cadmium 2.8E-01 mg/kg ww -- -- --
Chromium 8.4E-02 mg/kg ww -- -- --
Copper 2.1E+01 mg/kg ww -- -- --
Mercury 4.3E-02 mg/kg ww -- -- --
Selenium 1.2E+00 mg/kg ww -- -- --
Silver 9.1E-01 mg/kg ww -- -- --
Zinc 5.0E+01 mg/kg ww -- -- --
Methyl mercury 3.2E-02 mg/kg ww -- -- --
Benzo(a)pyrene 1.1E-03 mg/kg ww 3E-07 8E-07 1E-06
Dibenzo(a,h)anthracene 1.1E-03 mg/kg ww 3E-07 8E-07 1E-06
4,4'-DDD (p,p'-DDD) 1.4E-02 mg/kg ww 1E-07 7E-08 2E-07
4,4'-DDE (p,p'-DDE) 3.0E-02 mg/kg ww 4E-07 2E-07 6E-07
Dieldrin 9.4E-03 mg/kg ww 6E-06 3E-06 9E-06
Heptachlor epoxide 7.6E-04 mg/kg ww 3E-07 1E-07 4E-07
Hexachlorobenzene 1.8E-03 mg/kg ww 1E-07 6E-08 2E-07
Hexachlorocyclohexane (BHC), alpha- 3.3E-03 mg/kg ww 8E-07 4E-07 1E-06
Hexachlorocyclohexane (BHC), delta- 7.3E-04 mg/kg ww 2E-07 9E-08 3E-07
Mirex 3.0E-04 mg/kg ww 2E-07 1E-07 3E-07
Total Chlordane 4.6E-02 mg/kg ww 6E-07 3E-07 9E-07
Total Dioxin/Furan TEQ 2005 (Mammal) 1.2E-05 mg/kg ww 6E-05 3E-05 1E-04
Total Nondioxin-like PCB Congener 5.2E-01 mg/kg ww 4E-05 2E-05 6E-05
Total PCB Congener TEQ 2005 (Mammal) 2.4E-05 mg/kg ww 1E-04 7E-05 2E-04

Total 4E-04
Notes:
-- = not applicable EPC = exposure point concentration TEQ = toxic equivalence quotient
DDD = dichlorodiphenyldichloroethane mg/kg ww = milligram per kilogram wet weight
DDE = dichlorodiphenyldichloroethylene PCB = polychlorinated biphenyl

Adult Total Cancer 
Risk

Child Total Cancer 
Risk

Combined Adult and 
Child Cancer Risk

Exposure 
Point Contaminant of Potential Concern

EPC



Table I1-7
Noncancer Hazard Summary by Target Organ – Recreational Angler Blue Crab Muscle and Hepatopancreas Tissue Broader Recreational Angler

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

 June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Broader Recreational Crabber – Blue Crab Muscle and Hepatopancreas

Reproduction Dermal Blood Kidney Whole Body CNS, Developmental Immune System Liver 
Study Area Adult Arsenic, inorganic (III & V) Dermal, blood -- 1E-02 1E-02 -- -- -- -- --

Mercury Immune system -- -- -- -- -- -- 2E-02 --
Cadmium Kidney -- -- -- 4E-02 -- -- -- --
Selenium Whole body -- -- -- -- 3E-02 -- -- --
Silver Dermal -- 2E-02 -- -- -- -- -- --
Zinc Blood -- -- 2E-02 -- -- -- -- --
Methyl mercury CNS, development -- -- -- -- -- 4E-02 -- --
Dieldrin Liver -- -- -- -- -- -- -- 2E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 8E-03
Hexachlorobenzene Liver -- -- -- -- -- -- -- 3E-04
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 5E-05
Hexachlorocyclohexane (BHC), delta- Liver -- -- -- -- -- -- -- 1E-05
Mirex Liver -- -- -- -- -- -- -- 2E-04
Total Chlordane Liver -- -- -- -- -- -- -- 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 2E+00 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 3E+00 -- -- -- -- 3E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 5E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 7E+00 3E+00 3E-02 4E-02 3E-02 4E-02 3E+00 4E-02
Study Area Adolescent Arsenic, inorganic (III & V) Dermal, blood -- 1E-02 1E-02 -- -- -- -- --

Mercury Immune system -- -- -- -- -- -- 2E-02 --
Cadmium Kidney -- -- -- 4E-02 -- -- -- --
Selenium Whole body -- -- -- -- 3E-02 -- -- --
Silver Dermal -- 2E-02 -- -- -- -- -- --
Zinc Blood -- -- 2E-02 -- -- -- -- --
Methyl mercury CNS, development -- -- -- -- -- 4E-02 -- --
Dieldrin Liver -- -- -- -- -- -- -- 2E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 8E-03
Hexachlorobenzene Liver -- -- -- -- -- -- -- 3E-04
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 5E-05
Hexachlorocyclohexane (BHC), delta- Liver -- -- -- -- -- -- -- 1E-05
Mirex Liver -- -- -- -- -- -- -- 2E-04
Total Chlordane Liver -- -- -- -- -- -- -- 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 2E+00 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 3E+00 -- -- -- -- 3E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 5E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 7E+00 3E+00 3E-02 4E-02 3E-02 4E-02 3E+00 5E-02
Study Area Child Arsenic, inorganic (III & V) Dermal, blood -- 2E-02 2E-02 -- -- -- -- --

Mercury Immune system -- -- -- -- -- -- 3E-02 --
Cadmium Kidney -- -- -- 7E-02 -- -- -- --
Selenium Whole body -- -- -- -- 6E-02 -- -- --

Exposure 
Point Age Class Contaminant of Potential Concern

Target Organ Hazard Quotients
Primary Target Organ



Table I1-7
Noncancer Hazard Summary by Target Organ – Recreational Angler Blue Crab Muscle and Hepatopancreas Tissue Broader Recreational Angler

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

 June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Broader Recreational Crabber – Blue Crab Muscle and Hepatopancreas

Reproduction Dermal Blood Kidney Whole Body CNS, Developmental Immune System Liver 
Exposure 

Point Age Class Contaminant of Potential Concern
Target Organ Hazard Quotients

Primary Target Organ
Study Area Child Silver Dermal -- 4E-02 -- -- -- -- -- --

Zinc Blood -- -- 4E-02 -- -- -- -- --
Methyl mercury CNS, development -- -- -- -- -- 8E-02 -- --
Dieldrin Liver -- -- -- -- -- -- -- 4E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 1E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 5E-04
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 1E-04
Hexachlorocyclohexane (BHC), delta- Liver -- -- -- -- -- -- -- 2E-05
Mirex Liver -- -- -- -- -- -- -- 3E-04
Total Chlordane Liver -- -- -- -- -- -- -- 2E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 4E+00 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 6E+00 -- -- -- -- 6E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 8E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 1E+01 6E+00 6E-02 7E-02 6E-02 8E-02 6E+00 8E-02
Notes:
-- = not applicable
CNS = central nervous system
TEQ = toxic equivalence quotient
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Table J1-1
Exposure Point Concentration Summary – Striped Bass Tissue in the Reference Areas

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current Future
Medium: Tissue
Exposure Medium: Striped Bass Fillet 

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

Reference Areas Metals
Arsenic, inorganic (III & V) mg/kg 20 0 -- -- --- --- --- -- --
Chromium mg/kg 20 18 0.0235 0.058 Nonparametric 95% KM (Chebyshev) UCL 0.0369    2.3E-02    3.7E-02
Mercury mg/kg 20 20 0.111 0.315 Normal 95% Student's-t UCL 0.133    1.1E-01    1.3E-01
Selenium mg/kg 20 12 0.335 0.754 Normal 95% KM (t) UCL 0.444    3.3E-01    4.4E-01

Organometallic Compounds
Methyl mercury μg/kg 20 20 109 394 Gamma 95% Adjusted Gamma UCL 138    1.1E+02    1.4E+02

Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene μg/kg 20 0 -- -- --- --- --- -- --
Dibenzo(a,h)anthracene μg/kg 20 0 -- -- --- --- --- -- --

Pesticides
4,4'-DDD (p,p'-DDD) μg/kg 20 19 4.19 7.75 Normal 95% KM (t) UCL 4.82    4.2E+00    4.8E+00
4,4'-DDE (p,p'-DDE) μg/kg 20 20 14.9 26.3 Normal 95% Student's-t UCL 17.1    1.5E+01    1.7E+01
Dieldrin μg/kg 20 19 4.9 10.3 Normal 95% KM (t) UCL 5.78    4.9E+00    5.8E+00
Hexachlorobenzene μg/kg 20 3 0.993 1.12 --- --- ---    9.9E-01    1.1E+00
Hexachlorocyclohexane (BHC), alpha- μg/kg 20 0 -- -- --- --- --- -- --
Total chlordane μg/kg 20 18 13.8 25.9 Normal 95% KM (t) UCL 16.1    1.4E+01    1.6E+01

Dioxins/Furans
Total Dioxin/Furan TEQ 2005 (Mammal) ng/kg 20 20 0.599 1.89 Gamma 95% Adjusted Gamma UCL 0.838    6.0E-01    8.4E-01

Polychlorinated Biphenyl (PCB) Congeners
Total Non-dioxin-like PCB Congener ng/kg 20 20 110,643 262,909 Normal 95% Student's-t UCL 134,546    1.1E+05    1.3E+05
Total PCB Congener TEQ 2005 (Mammal) ng/kg 20 20 1.69 3.63 Normal 95% Student's-t UCL 2.02    1.7E+00    2.0E+00

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL.  Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.
µg/kg = microgram per kilogram
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
KM = Kaplan-Meier
MDL = method detection limit
mg/kg = milligram per kilogram
NA = not applicable
ng/kg = nanogram per kilogram
(t) = Student’s t
TEQ = toxic equivalence quotient
UCL = upper confidence limit

Maximum 
Detected 

Concentration

95% UCL Exposure Point Concentration

Exposure Point Contaminant of Potential Concern Units Total Samples
Total

Detects Mean1



Table J1-2
Exposure Point Concentration Summary – White Perch Tissue in the Reference Areas

Baseline Human Health Risk Assessment 
Newtown Creek RI/FS 1 of 1

 June 2017
171037-01.01

Scenario Timeframe: Current Future
Medium: Tissue
Exposure Medium: White Perch Fillet

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

Reference Areas Metals
Arsenic, inorganic (III & V) mg/kg 5 1 0.007 0.007 --- --- ---    7.0E-03    7.0E-03
Chromium mg/kg 5 5 5.2 16.9 -- Maximum (recommended UCL > Max) 16.9    5.2E+00    1.7E+01
Mercury mg/kg 5 5 0.0871 0.114 Normal 95% Student's-t UCL 0.109    8.7E-02    1.1E-01
Nickel mg/kg 5 5 2.99 9.49 Normal 95% Student's-t UCL 6.49    3.0E+00    6.5E+00
Selenium mg/kg 5 5 0.822 1.22 Normal 95% Student's-t UCL 1.07    8.2E-01    1.1E+00

Organometallic Compounds
Methyl mercury μg/kg 5 5 81.5 118 Normal 95% Student's-t UCL 105    8.2E+01    1.1E+02

Pesticides
Dieldrin μg/kg 5 5 4.23 7.5 Normal 95% Student's-t UCL 6.22    4.2E+00    6.2E+00
Heptachlor epoxide μg/kg 5 3 3.66 5.32 --- --- ---    3.7E+00    5.3E+00
Total Chlordane μg/kg 5 5 14.5 28.7 Normal 95% Student's-t UCL 22.9    1.5E+01    2.3E+01

Dioxins/Furans 
Total Dioxin/Furan TEQ 2005 (Mammal) ng/kg 5 4 0.636 1.96 Normal 95% KM (t) UCL 1.41    6.4E-01    1.4E+00

Polychlorinated Biphenyl (PCB) Congeners
Total Non-dioxin-like PCB Congener ng/kg 5 5 145,554 231,231 Normal 95% Student's-t UCL 193,562    1.5E+05    1.9E+05
Total PCB Congener TEQ 2005 (Mammal) ng/kg 5 5 3.09 3.69 Normal 95% Student's-t UCL 3.56    3.1E+00    3.6E+00

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL.  Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.
µg/kg = microgram per kilogram
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
KM = Kaplan-Meier
MDL = method detection limit
mg/kg = milligram per kilogram
NA = not applicable
ng/kg = nanogram per kilogram
(t) = Student’s t
TEQ = toxic equivalence quotient
UCL = upper confidence limit

Maximum 
Detected 

Concentration

95% UCL Exposure Point Concentration

Exposure Point Contaminant of Potential Concern Units
Total 

Samples
Total

Detects Mean1



Table J1-3
Exposure Point Concentration Summary – Blue Crab Tissue in the Reference Areas

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current Future
Medium: Tissue
Exposure Medium: Blue Crab Combined Muscle and Hepatopancreas

Distribution 95% UCL Method Value Mean1
95% UCL/ 
Maximum

Reference Areas Metals
Arsenic, inorganic (III & V) mg/kg 20 20 0.018 0.0389 Normal 95% Student's-t UCL 0.0214    1.8E-02    2.1E-02
Cadmium mg/kg 20 19 0.0828 0.193 Nonparametric 95% KM (Chebyshev) UCL 0.125    8.3E-02    1.2E-01
Chromium mg/kg 20 15 0.0413 0.068 Normal 95% KM (t) UCL 0.0481    4.1E-02    4.8E-02
Copper mg/kg 20 20 15.3 26.7 Normal 95% Student's-t UCL 17.1    1.5E+01    1.7E+01
Mercury mg/kg 20 20 0.0364 0.0642 Normal 95% Student's-t UCL 0.0401    3.6E-02    4.0E-02
Selenium mg/kg 20 20 0.913 1.73 Normal 95% Modified-t UCL 1.03    9.1E-01    1.0E+00
Silver mg/kg 20 18 0.37 0.964 Normal 95% KM (t) UCL 0.487    3.7E-01    4.9E-01
Zinc mg/kg 20 20 42.5 49.5 Normal 95% Student's-t UCL 44.1    4.3E+01    4.4E+01

Organometallic Compounds
Methyl mercury μg/kg 20 20 32.6 53.9 Normal 95% Modified-t UCL 36    3.3E+01    3.6E+01

Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene μg/kg 20 2 0.962 1.02 -- -- --    9.6E-01    1.0E+00
Dibenzo(a,h)anthracene μg/kg 20 3 0.878 1.03 -- -- --    8.8E-01    1.0E+00

Pesticides
4,4'-DDD (p,p'-DDD) μg/kg 20 20 3.66 9.35 Normal 95% Student's-t UCL 4.66    3.7E+00    4.7E+00
4,4'-DDE (p,p'-DDE) μg/kg 20 20 12.3 32.8 Normal 95% Student's-t UCL 14.9    1.2E+01    1.5E+01
Dieldrin μg/kg 20 20 5.08 10.3 Normal 95% Student's-t UCL 5.97    5.1E+00    6.0E+00
Heptachlor epoxide μg/kg 20 15 1.69 5.24 Nonparametric 95% KM (BCA) UCL 2.38    1.7E+00    2.4E+00
Hexachlorobenzene μg/kg 20 8 0.71 1.79 Normal 95% KM (t) UCL 0.762    7.1E-01    7.6E-01
Hexachlorocyclohexane (BHC), alpha- μg/kg 20 9 2.34 9.31 Normal 95% KM (t) UCL 3.75    2.3E+00    3.7E+00
Hexachlorocyclohexane (BHC), delta- μg/kg 20 0 -- -- -- -- --    0.0E+00    0.0E+00
Mirex μg/kg 20 2 1.08 1.66 -- -- --    1.1E+00    1.7E+00
Total Chlordane μg/kg 20 19 20.5 41.5 Normal 95% KM (t) UCL 24.8    2.0E+01    2.5E+01

Dioxins/Furans 
Total Dioxin/Furan TEQ 2005 ng/kg 20 8 1.81 4.99 Nonparametric 95% KM (Percentile Bootstrap) UCL 2.36    1.8E+00    2.4E+00

Polychlorinated Biphenyl (PCB) Congeners
Total Non-dioxin-like PCB Congener ng/kg 20 20 115,189 343,377 Nonparametric 95% Chebyshev (Mean, Sd) UCL 221,073    1.2E+05    2.2E+05
Total PCB Congener TEQ 2005 ng/kg 20 4 4.17 15.5 Normal 95% KM (t) UCL 6.28    4.2E+00    6.3E+00

Notes:
1 = Mean concentrations are calculated with non-detects reported at half the MDL.  Mean concentrations for chemicals with fewer than four detected results are calculated with detected values only.
µg/kg = microgram per kilogram NA = not applicable
BCA = bias-corrected accelerated ng/kg = nanogram per kilogram
DDD = dichlorodiphenyldichloroethane Sd = standard deviation
DDE = dichlorodiphenyldichloroethylene (t) = Student’s t
KM = Kaplan-Meier TEQ = toxic equivalence quotient
mg/kg = milligram per kilogram UCL = upper confidence limit
MDL = method detection limit

Maximum 
Detected 

Concentration

95% UCL Exposure Point Concentration

Exposure Point Contaminant of Potential Concern Units Total Samples Total Detects Mean1



 

 

 

 

 

 

ATTACHMENT J2 
REFERENCE AREA TISSUE REASONABLE 
MAXIMUM EXPOSURE RISK 
CHARACTERIZATION TABLES 



Table J2-1
Calculation of Cancer Risks and Noncancer Hazards – Reference Area Recreational Angler Striped Bass RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Striped Bass Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD

(mg/kg-day)
Oral CDI

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total 
Noncancer HQ

Population Age: Adult
Reference Areas Chromium 3.69E-02 mg/kg ww -- 3.43E-06 -- -- 1.50E+00 1.20E-05 8E-06 8E-06

Mercury 1.33E-01 mg/kg ww -- 1.24E-05 -- -- 3.00E-04 4.32E-05 1E-01 1E-01
Selenium 4.44E-01 mg/kg ww -- 4.12E-05 -- -- 5.00E-03 1.44E-04 3E-02 3E-02
Methyl mercury 1.38E-01 mg/kg ww -- 1.28E-05 -- -- 1.00E-04 4.48E-05 4E-01 4E-01
4,4'-DDD (p,p'-DDD) 4.82E-03 mg/kg ww 2.40E-01 4.48E-07 1E-07 1E-07 -- 1.57E-06 -- --
4,4'-DDE (p,p'-DDE) 1.71E-02 mg/kg ww 3.40E-01 1.59E-06 5E-07 5E-07 -- 5.55E-06 -- --
Dieldrin 5.78E-03 mg/kg ww 1.60E+01 5.37E-07 9E-06 9E-06 5.00E-05 1.88E-06 4E-02 4E-02
Hexachlorobenzene 1.12E-03 mg/kg ww 1.60E+00 1.04E-07 2E-07 2E-07 8.00E-04 3.64E-07 5E-04 5E-04
Total Chlordane 1.61E-02 mg/kg ww 3.50E-01 1.50E-06 5E-07 5E-07 5.00E-04 5.24E-06 1E-02 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 8.38E-07 mg/kg ww 1.50E+05 7.78E-11 1E-05 1E-05 7.00E-10 2.72E-10 4E-01 4E-01
Total Nondioxin-like PCB Congener 1.35E-01 mg/kg ww 2.00E+00 1.25E-05 2E-05 2E-05 2.00E-05 4.37E-05 2E+00 2E+00
Total PCB Congener TEQ 2005 (Mammal) 2.02E-06 mg/kg ww 1.50E+05 1.87E-10 3E-05 3E-05 7.00E-10 6.55E-10 9E-01 9E-01

Total 7E-05 4E+00
Population Age: Adolescent
Reference Areas Chromium 3.69E-02 mg/kg ww -- 2.03E-06 -- -- 1.50E+00 1.18E-05 8E-06 8E-06

Mercury 1.33E-01 mg/kg ww -- 7.31E-06 -- -- 3.00E-04 4.27E-05 1E-01 1E-01
Selenium 4.44E-01 mg/kg ww -- 2.44E-05 -- -- 5.00E-03 1.42E-04 3E-02 3E-02
Methyl mercury 1.38E-01 mg/kg ww -- 7.58E-06 -- -- 1.00E-04 4.42E-05 4E-01 4E-01
4,4'-DDD (p,p'-DDD) 4.82E-03 mg/kg ww 2.40E-01 2.65E-07 6E-08 6E-08 -- 1.55E-06 -- --
4,4'-DDE (p,p'-DDE) 1.71E-02 mg/kg ww 3.40E-01 9.39E-07 3E-07 3E-07 -- 5.48E-06 -- --
Dieldrin 5.78E-03 mg/kg ww 1.60E+01 3.18E-07 5E-06 5E-06 5.00E-05 1.85E-06 4E-02 4E-02
Hexachlorobenzene 1.12E-03 mg/kg ww 1.60E+00 6.16E-08 1E-07 1E-07 8.00E-04 3.59E-07 4E-04 4E-04
Total Chlordane 1.61E-02 mg/kg ww 3.50E-01 8.87E-07 3E-07 3E-07 5.00E-04 5.17E-06 1E-02 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 8.38E-07 mg/kg ww 1.50E+05 4.61E-11 7E-06 7E-06 7.00E-10 2.69E-10 4E-01 4E-01
Total Nondioxin-like PCB Congener 1.35E-01 mg/kg ww 2.00E+00 7.40E-06 1E-05 1E-05 2.00E-05 4.32E-05 2E+00 2E+00
Total PCB Congener TEQ 2005 (Mammal) 2.02E-06 mg/kg ww 1.50E+05 1.11E-10 2E-05 2E-05 7.00E-10 6.47E-10 9E-01 9E-01

Total 4E-05 4E+00

Cancer Risk Calculations Noncancer Hazard Calculations

Exposure Point Contaminant of Potential Concern

EPC



Table J2-1
Calculation of Cancer Risks and Noncancer Hazards – Reference Area Recreational Angler Striped Bass RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Striped Bass Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD

(mg/kg-day)
Oral CDI

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total 
Noncancer HQ

Cancer Risk Calculations Noncancer Hazard Calculations

Exposure Point Contaminant of Potential Concern

EPC

Population Age: Child
Reference Areas Chromium 3.69E-02 mg/kg ww -- 1.90E-06 -- -- 1.50E+00 2.21E-05 1E-05 1E-05

Mercury 1.33E-01 mg/kg ww -- 6.84E-06 -- -- 3.00E-04 7.98E-05 3E-01 3E-01
Selenium 4.44E-01 mg/kg ww -- 2.28E-05 -- -- 5.00E-03 2.66E-04 5E-02 5E-02
Methyl mercury 1.38E-01 mg/kg ww -- 7.09E-06 -- -- 1.00E-04 8.27E-05 8E-01 8E-01
4,4'-DDD (p,p'-DDD) 4.82E-03 mg/kg ww 2.40E-01 2.48E-07 6E-08 6E-08 -- 2.89E-06 -- --
4,4'-DDE (p,p'-DDE) 1.71E-02 mg/kg ww 3.40E-01 8.78E-07 3E-07 3E-07 -- 1.02E-05 -- --
Dieldrin 5.78E-03 mg/kg ww 1.60E+01 2.97E-07 5E-06 5E-06 5.00E-05 3.47E-06 7E-02 7E-02
Hexachlorobenzene 1.12E-03 mg/kg ww 1.60E+00 5.76E-08 9E-08 9E-08 8.00E-04 6.72E-07 8E-04 8E-04
Total Chlordane 1.61E-02 mg/kg ww 3.50E-01 8.30E-07 3E-07 3E-07 5.00E-04 9.68E-06 2E-02 2E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 8.38E-07 mg/kg ww 1.50E+05 4.31E-11 6E-06 6E-06 7.00E-10 5.03E-10 7E-01 7E-01
Total Nondioxin-like PCB Congener 1.35E-01 mg/kg ww 2.00E+00 6.92E-06 1E-05 1E-05 2.00E-05 8.07E-05 4E+00 4E+00
Total PCB Congener TEQ 2005 (Mammal) 2.02E-06 mg/kg ww 1.50E+05 1.04E-10 2E-05 2E-05 7.00E-10 1.21E-09 2E+00 2E+00

Total 4E-05 8E+00
Notes:
-- = not applicable
CDI = chronic daily intake
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene

HQ = hazard quotient
LADI = lifetime average daily intake
mg/kg-day = milligram per kilogram per day
mg/kg ww = milligram per kilogram wet weight
PCB = polychlorinated biphenyl
RfD = reference dose
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

EPC = exposure point concentration



Table J2-2 
Calculation of Cancer Risks – Combined Adult/Child Reference Areas

Recreational Angler Striped Bass RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: Striped Bass Fillet
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units
Reference Areas Chromium 3.69E-02 mg/kg ww -- -- --

Mercury 1.33E-01 mg/kg ww -- -- --
Selenium 4.44E-01 mg/kg ww -- -- --
Methyl mercury 1.38E-01 mg/kg ww -- -- --
4,4'-DDD (p,p'-DDD) 4.82E-03 mg/kg ww 1E-07 6E-08 2E-07
4,4'-DDE (p,p'-DDE) 1.71E-02 mg/kg ww 5E-07 3E-07 8E-07
Dieldrin 5.78E-03 mg/kg ww 9E-06 5E-06 1E-05
Hexachlorobenzene 1.12E-03 mg/kg ww 2E-07 9E-08 3E-07
Total Chlordane 1.61E-02 mg/kg ww 5E-07 3E-07 8E-07
Total Dioxin/Furan TEQ 2005 (Mammal) 8.38E-07 mg/kg ww 1E-05 6E-06 2E-05
Total Nondioxin-like PCB Congener 1.35E-01 mg/kg ww 2E-05 1E-05 4E-05
Total PCB Congener TEQ 2005 (Mammal) 2.02E-06 mg/kg ww 3E-05 2E-05 4E-05

Total 1E-04
Notes:
-- = not applicable
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene

mg/kg ww = milligram per kilogram wet weight
PCB = polychlorinated biphenyl
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

EPC = exposure point concentration

Adult Total Cancer 
Risk

Child Total Cancer 
Risk

Combined Adult 
and Child Cancer Exposure Point Contaminant of Potential Concern

EPC



Table J2-3
Noncancer Hazard Summary by Target Organ – Reference Area Recreational Angler Striped Bass RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – Striped Bass

Reproduction Dermal Blood Kidney Whole Body CNS; Developmental Immune System Liver 
Reference Areas Adult Mercury Immune system -- -- -- -- -- -- 1E-01 --

Selenium Whole body -- -- -- -- 3E-02 -- -- --
Methyl mercury CNS; development -- -- -- -- -- 4E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 4E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 5E-04
Total Chlordane Liver -- -- -- -- -- -- -- 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 4E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 2E+00 -- -- -- -- 2E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 9E-01 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 1E+00 2E+00 -- -- 3E-02 4E-01 2E+00 5E-02
Reference Areas Adolescent Mercury Immune system -- -- -- -- -- -- 1E-01 --

Selenium Whole body -- -- -- -- 3E-02 -- -- --
Methyl mercury CNS; development -- -- -- -- -- 4E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 4E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 4E-04
Total Chlordane Liver -- -- -- -- -- -- -- 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 4E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 2E+00 -- -- -- -- 2E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 9E-01 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 1E+00 2E+00 -- -- 3E-02 4E-01 2E+00 5E-02
Reference Areas Child Mercury Immune system -- -- -- -- -- -- 1E-01 --

Selenium Whole body -- -- -- -- 5E-02 -- -- --
Methyl mercury CNS; development -- -- -- -- -- 8E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 7E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 8E-04
Total Chlordane Liver -- -- -- -- -- -- -- 2E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 7E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 4E+00 -- -- -- -- 4E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 2E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 2E+00 4E+00 -- -- 5E-02 8E-01 4E+00 9E-02
Notes:
-- = not applicable
CNS = central nervous system RME = reasonable maximum exposure
PCB = polychlorinated biphenyl TEQ = toxic equivalence quotient

Exposure Point Age Class Contaminant of Potential Concern Primary Target Organ
Target Organ Hazard Quotients



Table J2-4
Calculation of Cancer Risks and Noncancer Hazards – Reference Areas Recreational Angler White Perch RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: White Perch Fillet
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor 

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk from 

Ingestion Total Cancer Risk
Oral RfD

(mg/kg-day)
Oral CDI

(mg/kg-day)
Noncancer HQ from 

Ingestion Total Noncancer HQ
Population Age: Adult

Reference Areas Arsenic, inorganic (III & V) 7.00E-03 mg/kg ww 1.50E+00 6.50E-07 1E-06 1E-06 3.00E-04 2.28E-06 8E-03 8E-03
Chromium 1.69E+01 mg/kg ww -- 1.57E-03 -- -- 1.50E+00 5.49E-03 4E-03 4E-03
Mercury 1.09E-01 mg/kg ww -- 1.01E-05 -- -- 3.00E-04 3.54E-05 1E-01 1E-01
Nickel 6.49E+00 mg/kg ww -- 6.03E-04 -- -- 2.00E-02 2.11E-03 1E-01 1E-01
Selenium 1.07E+00 mg/kg ww -- 9.91E-05 -- -- 5.00E-03 3.47E-04 7E-02 7E-02
Methyl mercury 1.05E-01 mg/kg ww -- 9.76E-06 -- -- 1.00E-04 3.42E-05 3E-01 3E-01
Dieldrin 6.22E-03 mg/kg ww 1.60E+01 5.78E-07 9E-06 9E-06 5.00E-05 2.02E-06 4E-02 4E-02
Heptachlor epoxide 5.32E-03 mg/kg ww 9.10E+00 4.94E-07 4E-06 4E-06 1.30E-05 1.73E-06 1E-01 1E-01
Total Chlordane 2.29E-02 mg/kg ww 3.50E-01 2.13E-06 7E-07 7E-07 5.00E-04 7.45E-06 1E-02 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.41E-06 mg/kg ww 1.50E+05 1.31E-10 2E-05 2E-05 7.00E-10 4.58E-10 7E-01 7E-01
Total Nondioxin-like PCB Congener 1.94E-01 mg/kg ww 2.00E+00 1.80E-05 4E-05 4E-05 2.00E-05 6.29E-05 3E+00 3E+00
Total PCB Congener TEQ 2005 (Mammal) 3.56E-06 mg/kg ww 1.50E+05 3.30E-10 5E-05 5E-05 7.00E-10 1.16E-09 2E+00 2E+00

Total 1E-04 6E+00
Population Age: Adolescent

Reference Areas Arsenic, inorganic (III & V) 7.00E-03 mg/kg ww 1.50E+00 3.85E-07 6E-07 6E-07 3.00E-04 2.25E-06 7E-03 7E-03
Chromium 1.69E+01 mg/kg ww -- 9.29E-04 -- -- 1.50E+00 5.42E-03 4E-03 4E-03
Mercury 1.09E-01 mg/kg ww -- 5.99E-06 -- -- 3.00E-04 3.50E-05 1E-01 1E-01
Nickel 6.49E+00 mg/kg ww -- 3.57E-04 -- -- 2.00E-02 2.08E-03 1E-01 1E-01
Selenium 1.07E+00 mg/kg ww -- 5.87E-05 -- -- 5.00E-03 3.42E-04 7E-02 7E-02
Methyl mercury 1.05E-01 mg/kg ww -- 5.78E-06 -- -- 1.00E-04 3.37E-05 3E-01 3E-01
Dieldrin 6.22E-03 mg/kg ww 1.60E+01 3.42E-07 5E-06 5E-06 5.00E-05 2.00E-06 4E-02 4E-02
Heptachlor epoxide 5.32E-03 mg/kg ww 9.10E+00 2.93E-07 3E-06 3E-06 1.30E-05 1.71E-06 1E-01 1E-01
Total Chlordane 2.29E-02 mg/kg ww 3.50E-01 1.26E-06 4E-07 4E-07 5.00E-04 7.35E-06 1E-02 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.41E-06 mg/kg ww 1.50E+05 7.74E-11 1E-05 1E-05 7.00E-10 4.52E-10 6E-01 6E-01
Total Nondioxin-like PCB Congener 1.94E-01 mg/kg ww 2.00E+00 1.06E-05 2E-05 2E-05 2.00E-05 6.21E-05 3E+00 3E+00
Total PCB Congener TEQ 2005 (Mammal) 3.56E-06 mg/kg ww 1.50E+05 1.95E-10 3E-05 3E-05 7.00E-10 1.14E-09 2E+00 2E+00

Total 7E-05 6E+00
Population Age: Child

Reference Areas Arsenic, inorganic (III & V) 7.00E-03 mg/kg ww 1.50E+00 3.60E-07 5E-07 5E-07 3.00E-04 4.20E-06 1E-02 1E-02
Chromium 1.69E+01 mg/kg ww -- 8.69E-04 -- -- 1.50E+00 1.01E-02 7E-03 7E-03
Mercury 1.09E-01 mg/kg ww -- 5.61E-06 -- -- 3.00E-04 6.54E-05 2E-01 2E-01
Nickel 6.49E+00 mg/kg ww -- 3.34E-04 -- -- 2.00E-02 3.89E-03 2E-01 2E-01
Selenium 1.07E+00 mg/kg ww -- 5.49E-05 -- -- 5.00E-03 6.40E-04 1E-01 1E-01
Methyl mercury 1.05E-01 mg/kg ww -- 5.41E-06 -- -- 1.00E-04 6.31E-05 6E-01 6E-01
Dieldrin 6.22E-03 mg/kg ww 1.60E+01 3.20E-07 5E-06 5E-06 5.00E-05 3.73E-06 7E-02 7E-02
Heptachlor epoxide 5.32E-03 mg/kg ww 9.10E+00 2.74E-07 2E-06 2E-06 1.30E-05 3.19E-06 2E-01 2E-01
Total Chlordane 2.29E-02 mg/kg ww 3.50E-01 1.18E-06 4E-07 4E-07 5.00E-04 1.38E-05 3E-02 3E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 1.41E-06 mg/kg ww 1.50E+05 7.24E-11 1E-05 1E-05 7.00E-10 8.45E-10 1E+00 1E+00
Total Nondioxin-like PCB Congener 1.94E-01 mg/kg ww 2.00E+00 9.95E-06 2E-05 2E-05 2.00E-05 1.16E-04 6E+00 6E+00
Total PCB Congener TEQ 2005 (Mammal) 3.56E-06 mg/kg ww 1.50E+05 1.83E-10 3E-05 3E-05 7.00E-10 2.13E-09 3E+00 3E+00

Total 7E-05 1E+01
Notes:
-- = not applicable HQ = hazard quotient mg/kg-day = milligram per kilogram per day RME = reasonable maximum exposure
CDI = chronic daily intake LADI = lifetime average daily intake PCB = polychlorinated biphenyl TEQ = toxic equivalence quotient
EPC = exposure point concentration mg/kg ww = milligram per kilogram wet weight RfD = reference dose

Cancer Risk Calculations Noncancer Hazard Calculations

Exposure Point Contaminant of Potential Concern

EPC



Table J2-5 
Calculation of Cancer Risks – Combined Adult/Child Reference Areas Recreational Angler 

White Perch RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current Future Medium: Tissue 
Receptor Population: Recreational Angler Exposure Medium: White Perch Fillet
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units
Reference Areas Arsenic, inorganic (III & V) 7.00E-03 mg/kg ww 1E-06 5E-07 2E-06

Chromium 1.69E+01 mg/kg ww -- -- --
Mercury 1.09E-01 mg/kg ww -- -- --
Nickel 6.49E+00 mg/kg ww -- -- --
Selenium 1.07E+00 mg/kg ww -- -- --
Methyl mercury 1.05E-01 mg/kg ww -- -- --
Dieldrin 6.22E-03 mg/kg ww 9E-06 5E-06 1E-05
Heptachlor epoxide 5.32E-03 mg/kg ww 4E-06 2E-06 7E-06
Total Chlordane 2.29E-02 mg/kg ww 7E-07 4E-07 1E-06
Total Dioxin/Furan TEQ 2005 (Mammal) 1.41E-06 mg/kg ww 2E-05 1E-05 3E-05
Total Nondioxin-like PCB Congener 1.94E-01 mg/kg ww 4E-05 2E-05 6E-05
Total PCB Congener TEQ 2005 (Mammal) 3.56E-06 mg/kg ww 5E-05 3E-05 8E-05

Total 2E-04
Notes:
-- = not applicable

mg/kg ww = milligram per kilogram wet weight
PCB = polychlorinated biphenyl
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient

EPC = exposure point concentration

Adult Total 
Cancer Risk

Child Total Cancer 
Risk

Combined Adult and 
Child Cancer RiskExposure Point Contaminant of Potential Concern

EPC



Table J2-6 
Noncancer Hazard Summary by Target Organ – Reference Areas Recreational Angler White Perch RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Angler – White Perch

Reproduction Dermal Blood Kidney Whole Body CNS; Developmental Immune System Liver 
Reference Areas Adult Arsenic, inorganic (III & V) Dermal, blood -- 8E-03 8E-03 -- -- -- -- --

Mercury Immune system -- -- -- -- -- -- 1E-01 --
Nickel Whole body -- -- -- -- 1E-01 -- -- --
Selenium Whole body -- -- -- -- 7E-02 -- -- --
Methyl mercury CNS, development -- -- -- -- -- 3E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 4E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 1E-01
Total Chlordane Liver -- -- -- -- -- -- -- 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 7E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 3E+00 -- -- -- -- 3E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 2E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 2E+00 3E+00 8E-03 0E+00 2E-01 3E-01 3E+00 2E-01
Reference Areas Adolescent Arsenic, inorganic (III & V) Dermal, blood -- 7E-03 7E-03 -- -- -- -- --

Mercury Immune system -- -- -- -- -- -- 1E-01 --
Nickel Whole body -- -- -- -- 1E-01 -- -- --
Selenium Whole body -- -- -- -- 7E-02 -- -- --
Methyl mercury CNS, development -- -- -- -- -- 3E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 4E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 1E-01
Total Chlordane Liver -- -- -- -- -- -- -- 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 6E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 3E+00 -- -- -- -- 3E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 2E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 2E+00 3E+00 7E-03 0E+00 2E-01 3E-01 3E+00 2E-01
Reference Areas Child Arsenic, inorganic (III & V) Dermal, blood -- 1E-02 1E-02 -- -- -- -- --

Mercury Immune system -- -- -- -- -- -- 2E-01 --
Nickel Whole body -- -- -- -- 2E-01 -- -- --
Selenium Whole body -- -- -- -- 1E-01 -- -- --
Methyl mercury CNS, development -- -- -- -- -- 6E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 7E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 2E-01
Total Chlordane Liver -- -- -- -- -- -- -- 3E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 1E+00 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 6E+00 -- -- -- -- 6E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 2E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 3E+00 6E+00 1E-02 0E+00 3E-01 6E-01 6E+00 3E-01
Notes:
-- = not applicable CNS = central nervous system PCB = polychlorinated biphenyl RME = reasonable maximum exposure TEQ = toxic equivalence quotient

Exposure Point Age Class Contaminant of Potential Concern Primary Target Organ
Target Organ Hazard Quotients



Table J2-7
Calculation of Cancer Risks and Noncancer Hazards – Reference Areas Recreational Crabber Blue Crab RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Crabber Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total Noncancer 
HQ

Population Age: Adult
Reference Areas Arsenic, inorganic (III & V) 2.14E-02 mg/kg ww 1.50E+00 1.60E-06 2E-06 2E-06 3.00E-04 5.59E-06 2E-02 2E-02

Cadmium 1.25E-01 mg/kg ww -- 9.33E-06 -- -- 1.00E-03 3.27E-05 3E-02 3E-02
Chromium 4.81E-02 mg/kg ww -- 3.59E-06 -- -- 1.50E+00 1.26E-05 8E-06 8E-06
Copper 1.71E+01 mg/kg ww -- 1.27E-03 -- -- 4.00E-02 4.45E-03 1E-01 1E-01
Mercury 4.01E-02 mg/kg ww -- 2.99E-06 -- -- 3.00E-04 1.05E-05 3E-02 3E-02
Selenium 1.03E+00 mg/kg ww -- 7.70E-05 -- -- 5.00E-03 2.70E-04 5E-02 5E-02
Silver 4.87E-01 mg/kg ww -- 3.64E-05 -- -- 5.00E-03 1.27E-04 3E-02 3E-02
Zinc 4.41E+01 mg/kg ww -- 3.29E-03 -- -- 3.00E-01 1.15E-02 4E-02 4E-02
Methyl mercury 3.60E-02 mg/kg ww -- 2.68E-06 -- -- 1.00E-04 9.39E-06 9E-02 9E-02
Benzo(a)pyrene 1.02E-03 mg/kg ww 7.30E+00 7.63E-08 6E-07 6E-07 -- 2.67E-07 -- --
Dibenzo(a,h)anthracene 1.03E-03 mg/kg ww 7.30E+00 7.65E-08 6E-07 6E-07 -- 2.68E-07 -- --
4,4'-DDD (p,p'-DDD) 4.66E-03 mg/kg ww 2.40E-01 3.48E-07 8E-08 8E-08 -- 1.22E-06 -- --
4,4'-DDE (p,p'-DDE) 1.49E-02 mg/kg ww 3.40E-01 1.11E-06 4E-07 4E-07 -- 3.90E-06 -- --
Dieldrin 5.97E-03 mg/kg ww 1.60E+01 4.46E-07 7E-06 7E-06 5.00E-05 1.56E-06 3E-02 3E-02
Heptachlor epoxide 2.38E-03 mg/kg ww 9.10E+00 1.78E-07 2E-06 2E-06 1.30E-05 6.23E-07 5E-02 5E-02
Hexachlorobenzene 7.62E-04 mg/kg ww 1.60E+00 5.69E-08 9E-08 9E-08 8.00E-04 1.99E-07 2E-04 2E-04
Hexachlorocyclohexane (BHC), alpha- 3.75E-03 mg/kg ww 6.30E+00 2.80E-07 2E-06 2E-06 8.00E-03 9.79E-07 1E-04 1E-04
Hexachlorocyclohexane (BHC), delta- 1.51E-03 mg/kg ww 6.30E+00 1.13E-07 7E-07 7E-07 8.00E-03 3.94E-07 5E-05 5E-05
Mirex 1.66E-03 mg/kg ww 1.80E+01 1.24E-07 2E-06 2E-06 2.00E-04 4.34E-07 2E-03 2E-03
Total Chlordane 2.48E-02 mg/kg ww 3.50E-01 1.85E-06 6E-07 6E-07 5.00E-04 6.48E-06 1E-02 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 2.36E-06 mg/kg ww 1.50E+05 1.76E-10 3E-05 3E-05 7.00E-10 6.16E-10 9E-01 9E-01
Total Nondioxin-like PCB Congener 2.21E-01 mg/kg ww 2.00E+00 1.65E-05 3E-05 3E-05 2.00E-05 5.78E-05 3E+00 3E+00
Total PCB Congener TEQ 2005 (Mammal) 6.28E-06 mg/kg ww 1.50E+05 4.68E-10 7E-05 7E-05 7.00E-10 1.64E-09 2E+00 2E+00

Total 1E-04 7E+00
Population Age: Adolescent
Reference Areas Arsenic, inorganic (III & V) 2.14E-02 mg/kg ww 1.50E+00 9.69E-07 1E-06 1E-06 3.00E-04 5.65E-06 2E-02 2E-02

Cadmium 1.25E-01 mg/kg ww -- 5.66E-06 -- -- 1.00E-03 3.30E-05 3E-02 3E-02
Chromium 4.81E-02 mg/kg ww -- 2.18E-06 -- -- 1.50E+00 1.27E-05 8E-06 8E-06
Copper 1.71E+01 mg/kg ww -- 7.72E-04 -- -- 4.00E-02 4.50E-03 1E-01 1E-01
Mercury 4.01E-02 mg/kg ww -- 1.82E-06 -- -- 3.00E-04 1.06E-05 4E-02 4E-02
Selenium 1.03E+00 mg/kg ww -- 4.67E-05 -- -- 5.00E-03 2.73E-04 5E-02 5E-02
Silver 4.87E-01 mg/kg ww -- 2.21E-05 -- -- 5.00E-03 1.29E-04 3E-02 3E-02
Zinc 4.41E+01 mg/kg ww -- 2.00E-03 -- -- 3.00E-01 1.16E-02 4E-02 4E-02
Methyl mercury 3.60E-02 mg/kg ww -- 1.63E-06 -- -- 1.00E-04 9.50E-06 9E-02 9E-02
Benzo(a)pyrene 1.02E-03 mg/kg ww 7.30E+00 1.24E-07 9E-07 9E-07 -- 2.70E-07 -- --
Dibenzo(a,h)anthracene 1.03E-03 mg/kg ww 7.30E+00 1.24E-07 9E-07 9E-07 -- 2.71E-07 -- --
4,4'-DDD (p,p'-DDD) 4.66E-03 mg/kg ww 2.40E-01 2.11E-07 5E-08 5E-08 -- 1.23E-06 -- --
4,4'-DDE (p,p'-DDE) 1.49E-02 mg/kg ww 3.40E-01 6.75E-07 2E-07 2E-07 -- 3.94E-06 -- --
Dieldrin 5.97E-03 mg/kg ww 1.60E+01 2.70E-07 4E-06 4E-06 5.00E-05 1.58E-06 3E-02 3E-02
Heptachlor epoxide 2.38E-03 mg/kg ww 9.10E+00 1.08E-07 1E-06 1E-06 1.30E-05 6.30E-07 5E-02 5E-02
Hexachlorobenzene 7.62E-04 mg/kg ww 1.60E+00 3.45E-08 6E-08 6E-08 8.00E-04 2.01E-07 3E-04 3E-04
Hexachlorocyclohexane (BHC), alpha- 3.75E-03 mg/kg ww 6.30E+00 1.70E-07 1E-06 1E-06 8.00E-03 9.90E-07 1E-04 1E-04
Hexachlorocyclohexane (BHC), delta- 1.51E-03 mg/kg ww 6.30E+00 6.83E-08 4E-07 4E-07 8.00E-03 3.99E-07 5E-05 5E-05

Cancer Risk Calculations Noncancer Hazard Calculations

Exposure Point Contaminant of Potential Concern

EPC



Table J2-7
Calculation of Cancer Risks and Noncancer Hazards – Reference Areas Recreational Crabber Blue Crab RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Crabber Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Adult/Adolescent/Child Exposure Route: Ingestion

Values Units

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Oral LADI 

(mg/kg-day)
Cancer Risk 

from Ingestion
Total Cancer 

Risk
Oral RfD 

(mg/kg-day)
Oral CDI 

(mg/kg-day)
Noncancer HQ 
from Ingestion

Total Noncancer 
HQ

Cancer Risk Calculations Noncancer Hazard Calculations

Exposure Point Contaminant of Potential Concern

EPC

Reference Areas Mirex 1.66E-03 mg/kg ww 1.80E+01 7.52E-08 1E-06 1E-06 2.00E-04 4.39E-07 2E-03 2E-03
Total Chlordane 2.48E-02 mg/kg ww 3.50E-01 1.12E-06 4E-07 4E-07 5.00E-04 6.55E-06 1E-02 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 2.36E-06 mg/kg ww 1.50E+05 1.07E-10 2E-05 2E-05 7.00E-10 6.23E-10 9E-01 9E-01
Total Nondioxin-like PCB Congener 2.21E-01 mg/kg ww 2.00E+00 1.00E-05 2E-05 2E-05 2.00E-05 5.84E-05 3E+00 3E+00
Total PCB Congener TEQ 2005 (Mammal) 6.28E-06 mg/kg ww 1.50E+05 2.84E-10 4E-05 4E-05 7.00E-10 1.66E-09 2E+00 2E+00

Total 9E-05 7E+00
Population Age: Child
Reference Areas Arsenic, inorganic (III & V) 2.14E-02 mg/kg ww 1.50E+00 8.56E-07 1E-06 1E-06 3.00E-04 9.99E-06 3E-02 3E-02

Cadmium 1.25E-01 mg/kg ww -- 5.00E-06 -- -- 1.00E-03 5.83E-05 6E-02 6E-02
Chromium 4.81E-02 mg/kg ww -- 1.92E-06 -- -- 1.50E+00 2.24E-05 1E-05 1E-05
Copper 1.71E+01 mg/kg ww -- 6.82E-04 -- -- 4.00E-02 7.96E-03 2E-01 2E-01
Mercury 4.01E-02 mg/kg ww -- 1.60E-06 -- -- 3.00E-04 1.87E-05 6E-02 6E-02
Selenium 1.03E+00 mg/kg ww -- 4.13E-05 -- -- 5.00E-03 4.82E-04 1E-01 1E-01
Silver 4.87E-01 mg/kg ww -- 1.95E-05 -- -- 5.00E-03 2.27E-04 5E-02 5E-02
Zinc 4.41E+01 mg/kg ww -- 1.76E-03 -- -- 3.00E-01 2.06E-02 7E-02 7E-02
Methyl mercury 3.60E-02 mg/kg ww -- 1.44E-06 -- -- 1.00E-04 1.68E-05 2E-01 2E-01
Benzo(a)pyrene 1.02E-03 mg/kg ww 7.30E+00 2.18E-07 2E-06 2E-06 -- 4.77E-07 -- --
Dibenzo(a,h)anthracene 1.03E-03 mg/kg ww 7.30E+00 2.19E-07 2E-06 2E-06 -- 4.78E-07 -- --
4,4'-DDD (p,p'-DDD) 4.66E-03 mg/kg ww 2.40E-01 1.86E-07 4E-08 4E-08 -- 2.18E-06 -- --
4,4'-DDE (p,p'-DDE) 1.49E-02 mg/kg ww 3.40E-01 5.96E-07 2E-07 2E-07 -- 6.96E-06 -- --
Dieldrin 5.97E-03 mg/kg ww 1.60E+01 2.39E-07 4E-06 4E-06 5.00E-05 2.79E-06 6E-02 6E-02
Heptachlor epoxide 2.38E-03 mg/kg ww 9.10E+00 9.54E-08 9E-07 9E-07 1.30E-05 1.11E-06 9E-02 9E-02
Hexachlorobenzene 7.62E-04 mg/kg ww 1.60E+00 3.05E-08 5E-08 5E-08 8.00E-04 3.56E-07 4E-04 4E-04
Hexachlorocyclohexane (BHC), alpha- 3.75E-03 mg/kg ww 6.30E+00 1.50E-07 9E-07 9E-07 8.00E-03 1.75E-06 2E-04 2E-04
Hexachlorocyclohexane (BHC), delta- 1.51E-03 mg/kg ww 6.30E+00 6.04E-08 4E-07 4E-07 8.00E-03 7.04E-07 9E-05 9E-05
Mirex 1.66E-03 mg/kg ww 1.80E+01 6.64E-08 1E-06 1E-06 2.00E-04 7.75E-07 4E-03 4E-03
Total Chlordane 2.48E-02 mg/kg ww 3.50E-01 9.92E-07 3E-07 3E-07 5.00E-04 1.16E-05 2E-02 2E-02
Total Dioxin/Furan TEQ 2005 (Mammal) 2.36E-06 mg/kg ww 1.50E+05 9.43E-11 1E-05 1E-05 7.00E-10 1.10E-09 2E+00 2E+00
Total Nondioxin-like PCB Congener 2.21E-01 mg/kg ww 2.00E+00 8.84E-06 2E-05 2E-05 2.00E-05 1.03E-04 5E+00 5E+00
Total PCB Congener TEQ 2005 (Mammal) 6.28E-06 mg/kg ww 1.50E+05 2.51E-10 4E-05 4E-05 7.00E-10 2.93E-09 4E+00 4E+00

Total 8E-05 1E+01
Notes:
-- = not applicable mg/kg-day = milligram per kilogram per day
CDI = chronic daily intake mg/kg ww = milligram per kilogram wet weight
DDD = dichlorodiphenyldichloroethane PCB = polychlorinated biphenyl
DDE = dichlorodiphenyldichloroethylene RfD = reference dose
EPC = exposure point concentration RME = reasonable maximum exposure
HQ = hazard quotient TEQ = toxic equivalence quotient
LADI = lifetime average daily intake



Table J2-8 
Calculation of Cancer Risks – Combined Adult/Child Reference Areas Crabber Blue Crab RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 1

June 2017
171037-01.01

Scenario Timeframe: Current/Future Medium: Tissue 
Receptor Population: Recreational Crabber Exposure Medium: Blue Crab Muscle and Hepatopancreas
Population Age: Combined Adult/Child Exposure Route: Ingestion

Values Units

Reference Areas Arsenic, inorganic (III & V) 2.14E-02 mg/kg ww 2E-06 1E-06 4E-06
Cadmium 1.25E-01 mg/kg ww -- -- --
Chromium 4.81E-02 mg/kg ww -- -- --
Copper 1.71E+01 mg/kg ww -- -- --
Mercury 4.01E-02 mg/kg ww -- -- --
Selenium 1.03E+00 mg/kg ww -- -- --
Silver 4.87E-01 mg/kg ww -- -- --
Zinc 4.41E+01 mg/kg ww -- -- --
Methyl mercury 3.60E-02 mg/kg ww -- -- --
Benzo(a)pyrene 1.02E-03 mg/kg ww 6E-07 2E-06 2E-06
Dibenzo(a,h)anthracene 1.03E-03 mg/kg ww 6E-07 2E-06 2E-06
4,4'-DDD (p,p'-DDD) 4.66E-03 mg/kg ww 8E-08 4E-08 1E-07
4,4'-DDE (p,p'-DDE) 1.49E-02 mg/kg ww 4E-07 2E-07 6E-07
Dieldrin 5.97E-03 mg/kg ww 7E-06 4E-06 1E-05
Heptachlor epoxide 2.38E-03 mg/kg ww 2E-06 9E-07 2E-06
Hexachlorobenzene 7.62E-04 mg/kg ww 9E-08 5E-08 1E-07
Hexachlorocyclohexane (BHC), alpha- 3.75E-03 mg/kg ww 2E-06 9E-07 3E-06
Hexachlorocyclohexane (BHC), delta- 1.51E-03 mg/kg ww 7E-07 4E-07 1E-06
Mirex 1.66E-03 mg/kg ww 2E-06 1E-06 3E-06
Total Chlordane 2.48E-02 mg/kg ww 6E-07 3E-07 1E-06
Total Dioxin/Furan TEQ 2005 (Mammal) 2.36E-06 mg/kg ww 3E-05 1E-05 4E-05
Total Nondioxin-like PCB Congener 2.21E-01 mg/kg ww 3E-05 2E-05 5E-05
Total PCB Congener TEQ 2005 (Mammal) 6.28E-06 mg/kg ww 7E-05 4E-05 1E-04

Total 2E-04
Notes:
-- = not applicable mg/kg ww = milligram per kilogram wet weight
DDD = dichlorodiphenyldichloroethane PCB = polychlorinated biphenyl
DDE = dichlorodiphenyldichloroethylene RME = reasonable maximum exposure
EPC = exposure point concentration TEQ = toxic equivalence quotient

Adult Total Cancer 
Risk

Child Total Cancer 
Risk

Combined Adult and 
Child Cancer RiskExposure Point Contaminant of Potential Concern

EPC



Table J2-9
Noncancer Hazard Summary by Target Organ – Reference Areas Recreational Crabber Blue Crab RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Crabber – Blue Crab Muscle and Hepatopancreas

Reproduction Dermal Blood Kidney Whole Body CNS, Developmental Immune System Liver 
Reference Areas Adult Arsenic, inorganic (III & V) Dermal, blood -- 2E-02 2E-02 -- -- -- -- --

Cadmium Kidney -- -- -- 3E-02 -- -- -- --
Copper Immune system -- -- -- -- -- -- 1E-01 --
Mercury Kidney -- -- -- 3E-02 -- -- -- --
Selenium Whole body -- -- -- -- 5E-02 -- -- --
Silver Dermal -- 3E-02 -- -- -- -- --
Zinc Blood -- -- 4E-02 -- -- -- -- --
Methyl mercury CNS, development -- -- -- -- -- 9E-02 -- --
Dieldrin Liver -- -- -- -- -- -- -- 3E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 5E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 2E-04
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 1E-04
Hexachlorocyclohexane (BHC), delta- Liver -- -- -- -- -- -- -- 5E-05
Mirex Liver -- -- -- -- -- -- -- 2E-03
Total Chlordane Liver -- -- -- -- -- -- -- 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 9E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 3E+00 -- -- -- -- 3E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 2E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 3E+00 3E+00 6E-02 7E-02 5E-02 9E-02 3E+00 9E-02
Reference Areas Adolescent Arsenic, inorganic (III & V) Dermal, blood -- 2E-02 2E-02 -- -- -- -- --

Cadmium Kidney -- -- -- 3E-02 -- -- -- --
Copper Immune system -- -- -- -- -- -- 1E-01 --
Mercury Kidney -- -- -- 4E-02 -- -- -- --
Selenium Whole body -- -- -- -- 5E-02 -- -- --
Silver Dermal -- 3E-02 -- -- -- -- -- --
Zinc Blood -- -- 4E-02 -- -- -- -- --
Methyl mercury CNS, development -- -- -- -- -- 9E-02 -- --
Dieldrin Liver -- -- -- -- -- -- -- 3E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 5E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 3E-04
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 1E-04
Hexachlorocyclohexane (BHC), delta- Liver -- -- -- -- -- -- -- 5E-05
Mirex Liver -- -- -- -- -- -- -- 2E-03
Total Chlordane Liver -- -- -- -- -- -- 1E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 9E-01 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 3E+00 -- -- -- -- 3E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 2E+00 -- -- -- -- -- -- --

Exposure Point Age Class Contaminant of Potential Concern Primary Target Organ
Target Organ Hazard Quotients



Table J2-9
Noncancer Hazard Summary by Target Organ – Reference Areas Recreational Crabber Blue Crab RME

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Scenario Timeframe: Current/Future
Receptor Population: Recreational Crabber – Blue Crab Muscle and Hepatopancreas

Reproduction Dermal Blood Kidney Whole Body CNS, Developmental Immune System Liver Exposure Point Age Class Contaminant of Potential Concern Primary Target Organ
Target Organ Hazard Quotients

Total Hazard Index by Target Organ 3E+00 3E+00 6E-02 7E-02 5E-02 9E-02 3E+00 1E-01
Reference Areas Child Arsenic, inorganic (III & V) Dermal, blood -- 3E-02 3E-02 -- -- -- -- --

Cadmium Kidney -- -- -- 6E-02 -- -- -- --
Copper Immune system -- -- -- -- -- -- 2E-01 --
Mercury Kidney -- -- -- 6E-02 -- -- -- --
Selenium Whole body -- -- -- -- 1E-01 -- -- --
Silver Dermal -- 5E-02 -- -- -- -- -- --
Zinc Blood -- -- 7E-02 -- -- -- -- --
Methyl mercury CNS, development -- -- -- -- -- 2E-01 -- --
Dieldrin Liver -- -- -- -- -- -- -- 6E-02
Heptachlor epoxide Liver -- -- -- -- -- -- -- 9E-02
Hexachlorobenzene Liver -- -- -- -- -- -- -- 4E-04
Hexachlorocyclohexane (BHC), alpha- Liver -- -- -- -- -- -- -- 2E-04
Hexachlorocyclohexane (BHC), delta- Liver -- -- -- -- -- -- -- 9E-05
Mirex Liver -- -- -- -- -- -- -- 4E-03
Total Chlordane Liver -- -- -- -- -- -- -- 2E-02
Total Dioxin/Furan TEQ 2005 (Mammal) Reproduction 2E+00 -- -- -- -- -- -- --
Total Nondioxin-like PCB Congener Immune system, dermal -- 5E+00 -- -- -- -- 5E+00 --
Total PCB Congener TEQ 2005 (Mammal) Reproduction 4E+00 -- -- -- -- -- -- --

Total Hazard Index by Target Organ 6E+00 5E+00 1E-01 1E-01 1E-01 2E-01 5E+00 2E-01
Notes:
-- = not applicable
CNS = central nervous system
PCB = polychlorinated biphenyl
RME = reasonable maximum exposure
TEQ = toxic equivalence quotient
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1 OVERVIEW OF METHODS 

Concentrations of contaminants of potential concern (COPCs) in tissues of fish and crabs 
from the Study Area were compared with concentrations from the reference areas.  The 
objective was to assess whether statistically significant differences in chemical 
concentrations are observable.  The Gehan test (Gehan 1965) was used because it is a 
non-parametric procedure for comparing the medians of two independent samples that may 
contain non-detect measurements with multiple detection limits.  The Gehan test is a rank-
based procedure similar to the Wilcoxon-Rank Sum test but has a modified ranking 
procedure for non-detects with multiple detection limits (USEPA 2002).  When both the 
reference area and Study Area data contained at least ten samples each, the p-value for the 
test-statistic was calculated on the basis of a normal distribution approximation; however, if 
either dataset contained fewer than ten samples, the p-value was calculated based on a 
resampling procedure (NAVFAC 2002; Palachek et al. 1994).  Although the Gehan test 
statistic itself is a non-parametric and based off calculation of the ranks, when both groups 
contain greater than ten samples, critical values of the test statistics are given by the standard 
normal distribution.  The resampling procedure consisted of calculating all possible values of 
the Gehan test statistic under rearrangement of the labels on the observed data point (i.e., a 
permutation test).  The p-value for the test was calculated as the proportion of sampled 
permutation where the Gehan test statistic was greater than or equal to the observed Gehan 
test statistics.  
 
Comparisons were performed for striped bass fillet composites, white perch fillet composites, 
and combined blue crab muscle and hepatopancreas composites.  Data from all four reference 
areas were combined, as were data from the entire Study Area.  The use of combined data 
from all four reference areas is consistent with the data quality objectives identified in the 
Phase 2 Remedial Investigation Work Plan – Volume 1 (Anchor QEA 2014), to ensure a 
sufficient number of composites to calculate exposure point concentrations.  For comparisons 
of total chemical concentrations (e.g., total polychlorinated biphenyls [PCBs]) or toxic 
equivalency factors, totals for each sample were calculated with the Kaplan-Meier (KM) 
method using the Nondetects and Data Analysis (NADA) package (Helsel 2005; Lopaka 2013) 
in the R statistical computing language (R Core Team 2015).  In cases where it was not 
possible to calculate a KM total because there were fewer than three detected values or more 
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than 50% of the constituents were non-detects, the total based on substitution with zero was 
used.  The number of censored values was calculated for each comparison of interest.  If 
more than 40% of the pooled dataset consisted of censored values, the Gehan test p-value 
was still calculated, but these cases have been noted as being potentially uncertain (NAVFAC 
2002). 
 

2 WHITE PERCH – BACKGROUND VS. SITE COMPARISON 

This section summarizes the results of two Gehan test samples.  P-values less than (<) 0.05 
indicate potential evidence that the median in the Study Area differs from the median in the 
reference areas for the specified COPCs. 
 

Chemical 
Gehan Test 

p-value Notes 

Arsenic, inorganic (III and V) 0.527 
Only one sample in reference area and 

one sample in Study Area have detected 
values 

Nickel 0.174  

Selenium 0.491  

Dioxin/furan TEQ 2005 (mammal) (KM) (MDL) 0.168 Rejected KM totals substituted with U = 0 

Methyl mercury 1.000  

Total nondioxin PCB congeners (KM) (MDL) 0.037  

Total PCB congener TEQ 2005 (mammal) (KM) 0.174  

Dieldrin 0.071  

Heptachlor epoxide 0.137 
Only three samples in reference area 

have detected values 
Total chlordane high resolution (KM) (MDL) 0.213  

Chromium 0.218  

Notes: 
The p-value is the probability of obtaining the observed result or more extreme results when the null hypothesis is 
true.  The null hypothesis of the Gehan Test in this context is that there is no difference between the Study Area 
and reference areas in the median concentration of the given analyte. 
A bold value signifies a p-value of less than 0.05, which is the value we have chosen as the minimum level of 
statistical evidence for a difference between the Study Area and reference area to be declared meaningful.  
KM = Kaplan-Meier 
MDL = method detection limit 
PCB = polychlorinated biphenyl 
TEQ = toxic equivalency quotient 
U = undetected  
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2.1 White Perch Fillet: Arsenic, Inorganic (III and V) 

Area n Average Median Units Number of Censored Results 

Reference Area 5 0.0086000 0.009 mg/kg 4 

Study Area 7 0.0087143 0.009 mg/kg 6 

Notes: 
mg/kg = milligram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 7 
• Number of reference area (background) samples: 5 
• Gehan Test of the hypotheses: G = 1.373; p-value  = 0.527 (The p-value is the 

probability of obtaining the observed result or more extreme results when the null 
hypothesis is true.  The null hypothesis of the Gehan Test in this context is that there 
is no difference between the Study Area and reference areas in the median 
concentration of the given analyte.) 

• Alternative hypothesis: median of site greater than (>) median background  
• p-value calculated using resampling 
• Only one sample in reference area and one sample in Study Area have detected values 
• Interpret results with caution 

 

 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-4 171037-01.01 

2.2 White Perch Fillet: Nickel 

Area n Average Median Units Number of Censored Results 

Reference Area 5 2.987400 1.19 mg/kg 0 

Study Area 7 3.432857 2.63 mg/kg 0 

Notes: 
mg/kg = milligram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 7 
• Number of reference area (background) samples: 5 
• Gehan Test of the hypotheses: G = 1.056; p-value = 0.174 
• Alternative hypothesis: median of site > median background  
• p-value calculated using resampling 
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2.3 White Perch Fillet: Selenium 

Area n Average Median Units Number of Censored Results 

Reference Area 5 0.8222000 0.788 mg/kg 0 

Study Area 7 0.9215714 0.782 mg/kg 1 

Notes: 
mg/kg = milligram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 7 
• Number of reference area (background) samples: 5 
• Gehan Test of the hypotheses: G = 0.083; p-value = 0.491 
• Alternative hypothesis: median of site > median background  
• p-value calculated using resampling 
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2.4 White Perch Fillet: Total Dioxin/Furan TEQ 2005 (Mammal) (KM) (MDL) 

Area n Average Median Units 
Number of 

Censored Results 
Number of Rejected 
Kaplan-Meier Totals 

Reference Area 5 0.6812404 0.6322184 ng/kg 1 2 

Study Area 7 1.0798474 1.1334516 ng/kg 2 0 

Notes: 
n = number 
ng/kg = nanogram per kilogram 
 

• Substituting rejected Kaplan-Meier totals with undetected (U) = 0 
• Number of Study Area (Site) samples: 7 
• Number of reference area (background) samples: 5 
• Gehan Test of the hypotheses: G = 1.02; p-value = 0.168 
• Alternative hypothesis: median of site > median background  
• p-value calculated using resampling 
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2.5 White Perch Fillet: Methyl Mercury 

Area n Average Median Units Number of Censored Results 

Reference Area 5 81.52000 81.4 µg/kg 0 

Study Area 7 30.97143 30.2 µg/kg 0 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 7 
• Number of reference area (background) samples: 5 
• Gehan Test of the hypotheses: G = -2.842; p-value = 1.000 
• Alternative hypothesis: median of site > median background  
• p-value calculated using resampling 
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2.6 White Perch Fillet: Total Nondioxin PCB Congeners (KM) (MDL) 

Area n Average Median Units 
Number of 

Censored Results 
Number of Rejected 
Kaplan-Meier Totals 

Reference Area 5 145554.2 138991.9 ng/kg 0 0 

Study Area 7 311112.8 314457.7 ng/kg 0 0 

Notes: 
n = number 
ng/kg = nanogram per kilogram 
 

• Number of Study Area (Site) samples: 7 
• Number of reference area (background) samples: 5 
• Gehan Test of the hypotheses: G = 1.868; p-value = 0.037 
• Alternative hypothesis: median of site > median background  
• p-value calculated using resampling 
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2.7 White Perch Fillet: Total PCB Congener TEQ 2005 (Mammal) (KM) 

Area n Average Median Units 
Number of 

Censored Results 
Number of Rejected 
Kaplan-Meier Totals 

Reference Area 5 3.086317 3.277033 ng/kg 0 0 

Study Area 7 4.548006 5.136043 ng/kg 0 0 

Notes: 
n = number 
ng/kg = nanogram per kilogram 
 

• Number of Study Area (Site) samples: 7 
• Number of reference area (background) samples: 5 
• Gehan Test of the hypotheses: G = 1.056; p-value = 0.174 
• Alternative hypothesis: median of site > median background  
• p-value calculated using resampling 
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2.8 White Perch Fillet: Dieldrin 

Area n Average Median Units Number of Censored Results 

Reference Area 5 4.226000 3.72 µg/kg 0 

Study Area 7 6.991429 6.37 µg/kg 0 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 7 
• Number of reference area (background) samples: 5 
• Gehan Test of the hypotheses: G = 1.543; p-value = 0.071 
• Alternative hypothesis: median of site > median background  
• p-value calculated using resampling 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-11 171037-01.01 

2.9 White Perch Fillet: Heptachlor Epoxide 

Area n Average Median Units Number of Censored Results 

Reference Area 5 2.517400 2.53 µg/kg 2 

Study Area 7 5.129571 4.58 µg/kg 1 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 7 
• Number of reference area (background) samples: 5 
• Gehan Test of the hypotheses: G = 1.227; p-value = 0.137 
• Alternative hypothesis: median of site > median background  
• p-value calculated using resampling 
• 6 samples in Study Area and only 3 in reference area have detected values 
• Interpret results with caution 
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2.10 White Perch Fillet: Total Chlordane High Resolution (KM) (MDL) 

Area n Average Median Units 
Number of 

Censored Results 
Number of Rejected 
Kaplan-Meier Totals 

Reference Area 5 14.5334 13.37 µg/kg 0 0 

Study Area 7 16.8360 15.05 µg/kg 0 0 

Notes: 
µg/kg = microgram per kilogram 
n = number 
 

• Number of Study Area (Site) samples: 7 
• Number of reference area (background) samples: 5 
• Gehan Test of the hypotheses: G = 0.893; p-value = 0.213 
• Alternative hypothesis: median of site > median background  
• p-value calculated using resampling 
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2.11 White Perch Fillet: Chromium 

Area n Average Median Units Number of Censored Results 

Reference Area 5 5.202000 2.01 mg/kg 0 

Study Area 7 5.425714 3.92 mg/kg 0 

Notes: 
mg/kg = milligram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 7 
• Number of reference area (background) samples: 5 
• Gehan Test of the hypotheses: G = 0.893; p-value = 0.218 
• Alternative hypothesis: median of site > median background  
• p-value calculated using resampling 
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3 BLUE CRAB – BACKGROUND VS. SITE COMPARISON 

This summarizes the results of two Gehan Test samples.  P-values <0.05 indicate potential 
evidence that the median in the Study Area differs from the median in the reference area for 
the specified COPC. 
 

Chemical 
Gehan Test 

p-value Notes 

Arsenic, inorganic (III and V) 0.109  

Cadmium <0.001  

Copper 0.014  

Selenium 0.0028  

Silver 0.073  

Zinc 0.093  

Dioxin/furan TEQ 2005 (mammal) (KM) 
(MDL) 

0.0084 Rejected KM totals substituted with U = 0 

Methyl mercury 0.971  

Total nondioxin PCB congeners (KM) 
(MDL) 

<0.001  

Total PCB congener TEQ 2005 (mammal) 
(KM) 

<0.001  

Benzo(a)pyrene 0.073 
Only 2 samples in reference area and 8 samples 

in Study Area uncensored 

Dibenzo(a,h)anthracene 0.299 
Only 3 samples in reference area and 2 samples 

in Study Area uncensored 
4,4'-DDE (p,p'-DDE) <0.001  

4,4'-DDD (p,p'-DDD) <0.001  

Dieldrin 0.0028  

Heptachlor epoxide 0.992 Only 1 sample in Study Area uncensored 

Hexachlorobenzene 0.0056 
Only 6 samples in Study Area and 8 samples in 

reference area uncensored 
Hexachlorocyclohexane (BHC), alpha- 0.846  

Hexachlorocyclohexane (BHC), delta-  
No detected values in reference area; only 3 

detected values in Study Area; no test possible 
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Chemical 
Gehan Test 

p-value Notes 

Mirex 0.842 
Only 6 samples in Study Area and 2 samples in 

reference area have detected values 
Total chlordane high resolution (KM) 
(MDL) 

<0.001  

Chromium <0.001  

Notes: 
The p-value is the probability of obtaining the observed result or more extreme results when the null hypothesis is 
true.  The null hypothesis of the Gehan Test in this context is that there is no difference between the Study Area 
and reference areas in the median concentration of the given analyte. 
A bold value signifies a p-value of less than 0.05, which is the value we have chosen as the minimum level of 
statistical evidence for a difference between the Study Area and reference area to be declared meaningful.  
KM = Kaplan-Meier 
MDL = method detection limit 
PCB = polychlorinated biphenyl 
TEQ = toxic equivalency quotient 
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3.1 Blue Crab Reconstituted Hepatopancreas and Muscle: Arsenic, Inorganic 
(III and V) 

Area n Average Median Units Number of Censored Results 

Reference Area 20 0.0180106 0.0155226 mg/kg 0 

Study Area 10 0.0210816 0.0191317 mg/kg 0 

Notes: 
mg/kg = milligram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 1.232; p-value = 0.109 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 
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Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-17 171037-01.01 

3.2 Blue Crab Reconstituted Hepatopancreas and Muscle: Cadmium 

Area n Average Median Units Number of Censored Results 

Reference Area 20 0.0828860 0.0681597 mg/kg 1 

Study Area 10 0.2441149 0.2551655 mg/kg 0 

Notes: 
mg/kg = milligram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 4.135; p-value = <0.001 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-18 171037-01.01 

3.3 Blue Crab Reconstituted Hepatopancreas and Muscle: Copper 

Area n Average Median Units Number of Censored Results 

Reference Area 20 15.34479 14.1637 mg/kg 0 

Study Area 10 18.48987 17.4377 mg/kg 0 

Notes: 
mg/kg = milligram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 2.2; p-value = 0.014 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-19 171037-01.01 

3.4 Blue Crab Reconstituted Hepatopancreas and Muscle: Selenium 

Area n Average Median Units Number of Censored Results 

Reference Area 20 0.9130508 0.7745435 mg/kg 0 

Study Area 10 1.1540372 1.1803250 mg/kg 0 

Notes: 
mg/kg = milligram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 2.772; p-value = 0.0028 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-20 171037-01.01 

3.5 Blue Crab Reconstituted Hepatopancreas and Muscle: Silver 

Area n Average Median Units Number of Censored Results 

Reference Area 20 0.3704378 0.2935515 mg/kg 2 

Study Area 10 0.5234104 0.3741605 mg/kg 0 

Notes: 
mg/kg = milligram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 1.452; p-value = 0.073 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-21 171037-01.01 

3.6 Blue Crab Reconstituted Hepatopancreas and Muscle: Zinc 

Area n Average Median Units Number of Censored Results 

Reference Area 20 42.51266 42.16805 mg/kg 0 

Study Area 10 45.91959 45.60680 mg/kg 0 

Notes: 
mg/kg = milligram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 1.32; p-value = 0.093 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-22 171037-01.01 

3.7 Blue Crab Reconstituted Hepatopancreas and Muscle: Total Dioxin/Furan 
TEQ 2005 (Mammal) (KM) (MDL) 

Area n Average Median Units 
Number of 

Censored Results 
Number of Rejected 
Kaplan-Meier Totals 

Reference Area 20 1.930728 1.660173 ng/kg 12 7 

Study Area 10 7.880331 6.836531 ng/kg 7 0 

Notes: 
n = number 
ng/kg = nanogram per kilogram 

 

• Substituting rejected Kaplan-Meier totals with U = 0 
• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 2.389; p-value = 0.0084 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 

• Substituting rejected Kaplan-Meier with U = 1/2 as sensitivity analysis 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-23 171037-01.01 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 2.389; p-value = 0.0084 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 
• No change in p-value because there was no change in rank (all reference area results 

are less than all Study Area results) 
  



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-24 171037-01.01 

3.8 Blue Crab Reconstituted Hepatopancreas and Muscle: Methyl Mercury 

Area n Average Median Units Number of Censored Results 

Reference Area 20 32.57247 28.69695 µg/kg 0 

Study Area 10 24.86839 22.07190 µg/kg 0 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = -1.892; p-value = 0.971 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-25 171037-01.01 

3.9 Blue Crab Reconstituted Hepatopancreas and Muscle: Total Nondioxin 
PCB Congeners (KM) (MDL) 

Area n Average Median Units 
Number of 

Censored Results 
Number of Rejected 
Kaplan-Meier Totals 

Reference Area 20 115189.1 69920.32 ng/kg 0 0 

Study Area 10 480338.6 472706.13 ng/kg 0 0 

Notes: 
n = number 
ng/kg = nanogram per kilogram 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 4.399; p-value = <0.001 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-26 171037-01.01 

3.10 Blue Crab Reconstituted Hepatopancreas and Muscle: Total PCB Congener 
TEQ 2005 (Mammal) (KM) 

Area n Average Median Units 
Number of 

Censored Results 
Number of Rejected 
Kaplan-Meier Totals 

Reference Area 20 6.244169 3.602834 ng/kg 16 0 

Study Area 10 22.348257 21.678066 ng/kg 0 0 

Notes: 
n = number 
ng/kg = nanogram per kilogram 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 4.903; p-value = <0.001 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-27 171037-01.01 

3.11 Blue Crab Reconstituted Hepatopancreas and Muscle: Benzo(a)pyrene 

Area n Average Median Units Number of Censored Results 

Reference Area 20 1.1400425 1.1471700 µg/kg 18 

Study Area 10 0.8977468 0.8038745 µg/kg 2 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 1.455; p-value = 0.073 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 
• Only 2 samples in reference area and 8 samples in Study Area have detected values 
• Interpret results with caution 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-28 171037-01.01 

3.12 Blue Crab Reconstituted Hepatopancreas and Muscle: 
Dibenzo(a,h)anthracene 

Area n Average Median Units Number of Censored Results 

Reference Area 20 0.7047732 0.674179 µg/kg 17 

Study Area 10 0.7457123 0.703688 µg/kg 8 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 0.527; p-value = 0.299 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 
• Only 3 samples in reference area and 2 samples in Study Area have detected values  
• Interpret results with caution 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-29 171037-01.01 

3.13 Blue Crab Reconstituted Hepatopancreas and Muscle: 4,4'-DDE (p,p'-DDE) 

Area n Average Median Units Number of Censored Results 

Reference Area 20 12.34615 9.98780 µg/kg 0 

Study Area 10 27.01733 26.68955 µg/kg 0 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 3.959; p-value = <0.001 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-30 171037-01.01 

3.14 Blue Crab Reconstituted Hepatopancreas and Muscle: 4,4'-DDD (p,p'-DDD) 

Area n Average Median Units Number of Censored Results 

Reference Area 20 3.664676 2.79276 µg/kg 0 

Study Area 10 12.274741 11.70705 µg/kg 0 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 4.311; p-value = <0.001 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-31 171037-01.01 

3.15 Blue Crab Reconstituted Hepatopancreas and Muscle: Dieldrin 

Area n Average Median Units Number of Censored Results 

Reference Area 20 5.076591 4.36150 µg/kg 0 

Study Area 10 7.933956 7.92069 µg/kg 0 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 2.772; p-value = 0.0028 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-32 171037-01.01 

3.16 Blue Crab Reconstituted Hepatopancreas and Muscle: Heptachlor Epoxide 

Area n Average Median Units Number of Censored Results 

Reference Area 20 1.848625 0.8362590 µg/kg 5 

Study Area 10 1.199585 0.7820395 µg/kg 9 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = -2.407; p-value = 0.992 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 
• Only 1 sample in Study Area has detected values; 15 samples in reference area have 

detected values 
• Interpret results with caution 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-33 171037-01.01 

3.17 Blue Crab Reconstituted Hepatopancreas and Muscle: Hexachlorobenzene 

Area n Average Median Units Number of Censored Results 

Reference Area 20 1.149035 0.785674 µg/kg 12 

Study Area 10 1.608891 0.882660 µg/kg 2 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 2.535; p-value = 0.0056 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 
• Only 8 samples in Study Area and 8 samples in reference area have detected values  
• Interpret results with caution 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-34 171037-01.01 

3.18 Blue Crab Reconstituted Hepatopancreas and Muscle: 
Hexachlorocyclohexane (BHC), Alpha- 

Area n Average Median Units Number of Censored Results 

Reference Area 20 2.4436264 0.396874 µg/kg 11 

Study Area 10 0.9834635 0.393985 µg/kg 7 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = -1.018; p-value = 0.846 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 
• Only 3 samples in Study Area and 9 samples in reference area have detected values  
• Interpret results with caution 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-35 171037-01.01 

3.19 Blue Crab Reconstituted Hepatopancreas and Muscle: 
Hexachlorocyclohexane (BHC), Delta- 

Area n Average Median Units Number of Censored Results 

Reference Area 20 0.6455801 0.3961960 µg/kg 20 

Study Area 10 0.6121117 0.3901795 µg/kg 7 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• No detected results in reference area; only 3 detected results in Study Area; no test 
possible 

 

 
  



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-36 171037-01.01 

3.20 Blue Crab Reconstituted Hepatopancreas and Muscle: Mirex 

Area n Average Median Units Number of Censored Results 

Reference Area 20 0.6588077 0.3964615 µg/kg 18 

Study Area 10 0.5244528 0.3209990 µg/kg 4 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = -1.003; p-value = 0.842 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 
• Only 6 samples in Study Area and 2 samples in reference area have detected values 
• Interpret results with caution 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-37 171037-01.01 

3.21 Blue Crab Reconstituted Hepatopancreas and Muscle: Total Chlordane 
High Resolution (KM) (MDL) 

Area n Average Median Units 
Number of 

Censored Results 
Number of Rejected 
Kaplan-Meier Totals 

Reference Area 20 1.324954 0 µg/kg 1 19 

Study Area 10 0.000000 0 µg/kg 0 10 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• All but 1 of the results are rejected by Kaplan-Meier total; substituting rejected 
Kaplan-Meier totals with U = 0 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 3.564; p-value = <0.001 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-38 171037-01.01 

Kaplan-Meier results were rejected for reconstituted total because there were almost no 
detected values for the constituents of the total chlordane total for the muscle samples.  
Almost all constituents were detected for the hepatopancreas samples.  Because most of the 
information from the reconstituted total is coming from the hepatopancreas, the following is 
the analysis for just the hepatopancreas (i.e., not reconstituted) totals. 
 

Area n Average Median Units 
Number of 

Censored Results 
Number of Rejected 
Kaplan-Meier Totals 

Reference Area 20 69.2887 78.765 µg/kg 0 0 

Study Area 10 125.4864 129.278 µg/kg 0 0 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 3.783; p-value = <0.001 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-39 171037-01.01 

3.22 Blue Crab Reconstituted Hepatopancreas and Muscle: Chromium 

Area n Average Median Units Number of Censored Results 

Reference Area 20 0.0515067 0.0509267 mg/kg 5 

Study Area 10 0.0694316 0.0791418 mg/kg 0 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 3.168; p-value = <0.001 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-40 171037-01.01 

4 STRIPED BASS – BACKGROUND VS. SITE COMPARISON 

This section summarizes the results of two Gehan Test samples.  P-values <0.05 indicate 
potential evidence that the median in the Study Area differs from the median in the 
reference area for the specified COPC. 
 

Chemical 
Gehan Test 

p-value Notes 

Selenium <0.001  

Dioxin/furan TEQ 2005 (mammal) 
(KM) (MDL) 

0.330 Rejected KM totals substituted with U = 0 

Methyl mercury 0.189 
Removed one extreme reference value as sensitivity 

test: no change in interpretation resulted 
Total nondioxin PCB congeners (KM) 
(MDL) 

<0.001  

Total PCB congener TEQ 2005 
(mammal) (KM) 

0.0041  

4,4'-DDE (p,p'-DDE) 0.039  

4,4'-DDD (p,p'-DDD) <0.001  

Dieldrin 0.386 
Removed one extreme reference value as sensitivity 

test: no change in interpretation resulted 

Hexachlorobenzene 0.076 
Only 4 samples in Study Area and 1 sample in 

reference area have detected values 
Hexachlorocyclohexane (BHC), 
alpha- 

0.076 Only 1 result detected; test is highly suspect 

Total chlordane high resolution 
(KM) (MDL) 

<0.001 Rejected KM totals substituted with U = 0 

Chromium 0.211  

Benzo(a)Pyrene  
Only 1 result is detected and it is less than all non-

detects.  No test possible. 
Dibenzo(a,h)anthracene 0.500 Only 3 results detected. 

Notes: 
The p-value is the probability of obtaining the observed result or more extreme results when the null hypothesis is 
true.  The null hypothesis of the Gehan Test in this context is that there is no difference between the Study Area 
and reference areas in the median concentration of the given analyte. 
A bold value signifies a p-value of less than 0.05, which is the value we have chosen as the minimum level of 
statistical evidence for a difference between the Study Area and reference area to be declared meaningful.  
KM = Kaplan-Meier 
MDL = method detection limit 
PCB = polychlorinated biphenyl 
TEQ = toxic equivalency quotient 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-41 171037-01.01 

4.1 Striped Bass Fillet: Selenium 

Area n Average Median Units Number of Censored Results 

Reference Area 20 0.54315 0.5430 mg/kg 8 

Study Area 10 0.71300 0.7375 mg/kg 0 

Notes: 
mg/kg = milligram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 4.02; p-value = <0.001 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-42 171037-01.01 

4.2 Striped Bass Fillet: Total Dioxin/Furan TEQ 2005 (Mammal) (KM) (MDL) 

Area n Average Median Units 
Number of 

Censored Results 
Number of Rejected 
Kaplan-Meier Totals 

Reference Area 20 0.5977418 0.4916115 ng/kg 0 1 

Study Area 10 0.7097848 0.6057950 ng/kg 0 2 

Notes: 
n = number 
ng/kg = nanogram per kilogram 
 

• Substituting rejected Kaplan-Meier totals with U = 0 
• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 0.44; p-value = 0.330 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-43 171037-01.01 

4.3 Striped Bass Fillet: Methyl Mercury 

Area n Average Median Units Number of Censored Results 

Reference Area 20 108.59 82.8 µg/kg 0 

Study Area 10 129.83 126.0 µg/kg 0 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 0.88; p-value = 0.189 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 

• Removing extreme value of 394.0 micrograms per kilogram (µg/kg) in reference area: 
sys_sample_code = FSZHBSB-006F-201406 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 19 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-44 171037-01.01 

• Gehan Test of the hypotheses: G = 1.147; p-value = 0.126 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

  



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-45 171037-01.01 

4.4 Striped Bass Fillet: Total Nondioxin PCB Congeners (KM) (MDL) 

Area n Average Median Units 
Number of 

Censored Results 
Number of Rejected 
Kaplan-Meier Totals 

Reference Area 20 110643.1 88931.86 ng/kg 0 0 

Study Area 10 381187.1 312452.49 ng/kg 0 0 

Notes: 
n = number 
ng/kg = nanogram per kilogram 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 4.047; p-value = <0.001 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-46 171037-01.01 

4.5 Striped Bass Fillet: Total PCB Congener TEQ 2005 (Mammal) (KM) 

Area n Average Median Units 
Number of 

Censored Results 
Number of Rejected 
Kaplan-Meier Totals 

Reference Area 20 1.694677 1.674808 ng/kg 0 0 

Study Area 10 3.741237 3.320859 ng/kg 0 0 

Notes: 
n = number 
ng/kg = nanogram per kilogram 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 2.64; p-value = 0.0041 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-47 171037-01.01 

4.6 Striped Bass Fillet: 4,4'-DDE (p,p'-DDE) 

Area n Average Median Units Number of Censored Results 

Reference Area 20 14.9165 14.20 µg/kg 0 

Study Area 10 23.7680 19.35 µg/kg 0 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 1.76; p-value = 0.039 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-48 171037-01.01 

4.7 Striped Bass Fillet: 4,4'-DDD (p,p'-DDD) 

Area n Average Median Units Number of Censored Results 

Reference Area 20 4.285 3.850 µg/kg 1 

Study Area 10 12.992 10.385 µg/kg 0 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 3.453; p-value = <0.001 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-49 171037-01.01 

4.8 Striped Bass Fillet: Dieldrin 

Area n Average Median Units Number of Censored Results 

Reference Area 20 5.004 4.425 µg/kg 1 

Study Area 10 5.767 5.160 µg/kg 2 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 0.289; p-value = 0.386 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

 
 

• Removing extreme value of 10.30 µg/kg in reference area: sys_sample_code = 
FSZGCSB-005F-201406 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 19 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-50 171037-01.01 

• Gehan Test of the hypotheses: G = 0.488; p-value = 0.313 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 

 

  



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-51 171037-01.01 

4.9 Striped Bass Fillet: Hexachlorobenzene 

Area n Average Median Units Number of Censored Results 

Reference Area 20 1.8065 0.7725 µg/kg 17 

Study Area 10 6.2025 7.4550 µg/kg 8 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 1.435; p-value = 0.076 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 
• Only 4 samples in Study Area and 1 sample in reference area have detected values 
• Interpret results with caution 

 

 
 



 
 
  Attachment K1 

Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-52 171037-01.01 

4.10 Striped Bass Fillet: Hexachlorocyclohexane (BHC), Alpha- 

Area n Average Median Units Number of Censored Results 

Reference Area 20 0.8837 0.378 µg/kg 20 

Study Area 10 3.1383 3.735 µg/kg 9 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 1.391; p-value = 0.082 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 
• Only 1 result has detected values 
• Interpret results with caution 
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Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-53 171037-01.01 

4.11 Striped Bass Fillet: Total Chlordane High Resolution (KM) (MDL) 

Area n Average Median Units 
Number of 

Censored Results 
Number of Rejected 
Kaplan-Meier Totals 

Reference Area 20 14.85995 15.73500 µg/kg 2 1 

Study Area 10 40.05463 36.89217 µg/kg 3 0 

Notes: 
µg/kg = microgram per kilogram 
n = number 

 
• Substituting rejected Kaplan-Meier totals with U = 0 
• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 3.494; p-value = <0.001 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 
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Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-54 171037-01.01 

4.12 Striped Bass Fillet: Chromium 

Area n Average Median Units Number of Censored Results 

Reference Area 20 0.0373 0.0190 mg/kg 2 

Study Area 10 0.0316 0.0265 mg/kg 2 

Notes: 
mg/kg = milligram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 0.804; p-value = 0.211 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 
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Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-55 171037-01.01 

4.13 Striped Bass Fillet: Benzo(a)pyrene 

Area n Average Median Units Number of Censored Results 

Reference Area 20 7.551 7.670 µg/kg 20 

Study Area 10 7.054 7.615 µg/kg 9 

Notes: 
mg/kg = milligram per kilogram 
n = number 

 

• Only 1 result is detected and it is less than all non-detects; no test can be performed.  
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Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-56 171037-01.01 

4.14 Striped Bass Fillet: Dibenzo(a,h)anthracene 

Area n Average Median Units Number of Censored Results 

Reference Area 20 7.5510 7.67 µg/kg 20 

Study Area 10 5.6383 7.43 µg/kg 7 

Notes: 
mg/kg = milligram per kilogram 
n = number 

 

• Number of Study Area (Site) samples: 10 
• Number of reference area (background) samples: 20 
• Gehan Test of the hypotheses: G = 0; p-value = 0.5 
• Alternative hypothesis: median of site > median background  
• p-value calculated using normal approximation 
• Only 3 results detected. 
• Interpret results with caution. 
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Baseline Human Health Risk Assessment  June 2017 
Newtown Creek RI/FS K1-57 171037-01.01 
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Table K1-1
BHHRA Tissue Study Area and Reference Area Statistical Evaluation Gehan Test Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 1 of 2

June 2017
171037-01.01

Tissue Type Contaminant of Potential Concern p-Value No. of Study Area Samples No. of Reference Area Samples Median Study Area Median Reference Area Conclusion
Selenium <0.001 10 20 0.738 0.543 Median of Site > Median Background
Total dioxins/furans TEQ 2005 (Mammal) 0.330 10 20 0.606 0.492 Median of Site Not Greater Median Background
Methyl mercury 0.189 10 20 126.000 82.800 Median of Site Not Greater Median Background
Total non-dioxin-like PCB congeners <0.001 10 20 312452.490 88931.860 Median of Site > Median Background
Total PCB congener TEQ 2005 (Mammal) 0.004 10 20 3.321 1.675 Median of Site > Median Background
4,4'-DDE (p,p'-DDE) 0.039 10 20 19.350 14.200 Median of Site > Median Background
4,4'-DDD (p,p'-DDD) <0.001 10 20 10.385 3.850 Median of Site > Median Background
Dieldrin 0.386 10 20 5.160 4.425 Median of Site Not Greater Median Background
Hexachlorobenzene 0.076 10 20 7.455 0.773 Interpret Results with Caution
Hexachlorocyclohexane (BHC), alpha- 0.082 10 20 3.735 0.378 Interpret Results with Caution
Total chlordane <0.001 10 20 36.892 15.735 Median of Site > Median Background
Chromium 0.211 10 20 0.027 0.019 Median of Site Not Greater Median Background
Benzo(a)Pyrene NA 10 20 7.670 7.615 No test possible
Dibenzo(a,h)anthracene 0.500 10 20 7.430 7.670 Interpret Results with Caution
Arsenic, inorganic (III & V) 0.518 7 5 0.009 0.009 Interpret Results with Caution
Nickel 0.163 7 5 2.630 1.190 Median of Site Not Greater Median Background
Selenium 0.488 7 5 0.782 0.788 Median of Site Not Greater Median Background
Total dioxins/furans TEQ 2005 (Mammal) 0.173 7 5 1.133 0.632 Median of Site Not Greater Median Background
Methyl mercury 1.000 7 5 30.200 81.400 Median of Site Not Greater Median Background
Total non-dioxin-like PCB congeners 0.036 7 5 314457.700 138991.900 Median of Site > Median Background
Total PCB congener TEQ 2005 (Mammal) 0.175 7 5 5.136 3.277 Median of Site Not Greater Median Background
Dieldrin 0.075 7 5 6.370 3.720 Median of Site Not Greater Median Background
Heptachlor epoxide 0.141 7 5 4.580 2.530 Interpret Results with Caution
Total chlordane 0.220 7 5 15.050 13.370 Median of Site Not Greater Median Background
Chromium 0.218 7 5 5.426 5.202 Median of Site Not Greater Median Background

Striped Bass Fillet

White Perch Fillet



Table K1-1
BHHRA Tissue Study Area and Reference Area Statistical Evaluation Gehan Test Summary

Baseline Human Health Risk Assessment
Newtown Creek RI/FS 2 of 2

June 2017
171037-01.01

Tissue Type Contaminant of Potential Concern p-Value No. of Study Area Samples No. of Reference Area Samples Median Study Area Median Reference Area Conclusion

  

Arsenic, inorganic (III & V) 0.109 10 20 0.019 0.016 Median of Site Not Greater Median Background
Cadmium <0.001 10 20 0.255 0.068 Median of Site > Median Background
Copper 0.014 10 20 17.438 14.164 Median of Site > Median Background
Selenium 0.003 10 20 1.180 0.775 Median of Site > Median Background
Silver 0.073 10 20 0.374 0.294 Median of Site Not Greater Median Background
Zinc 0.093 10 20 45.607 42.168 Median of Site Not Greater Median Background
Total dioxins/furans TEQ 2005 (Mammal) 0.008 10 20 6.837 1.660 Median of Site > Median Background
Methyl mercury 0.971 10 20 22.072 28.697 Median of Site Not Greater Median Background
Total non-dioxin-like PCB congeners <0.001 10 20 472706.130 69920.320 Median of Site > Median Background
Total PCB congener TEQ 2005 (Mammal) <0.001 10 20 21.678 3.603 Median of Site > Median Background
Benzo(a)pyrene 0.073 10 20 0.804 1.147 Interpret Results with Caution
Dibenzo(a,h)anthracene 0.299 10 20 0.704 0.674 Interpret Results with Caution
4,4'-DDE (p,p'-DDE) <0.001 10 20 26.690 9.988 Median of Site > Median Background
4,4'-DDD (p,p'-DDD) <0.001 10 20 11.707 2.793 Median of Site > Median Background
Dieldrin 0.003 10 20 7.921 4.362 Median of Site > Median Background
Heptachlor epoxide 0.992 10 20 0.782 0.836 Interpret Results with Caution
Hexachlorobenzene 0.006 10 20 0.883 0.786 Interpret Results with Caution
Hexachlorocyclohexane (BHC), alpha- 0.846 10 20 0.394 0.397 Interpret Results with Caution
Hexachlorocyclohexane (BHC), delta- -- 10 20 0.390 0.396 No Test Possible
Chromium <0.001 10 20 0.069 0.051 Median of Site > Median Background
Mirex 0.842 10 20 0.321 0.396 Interpret Results with Caution
Total chlordane1 <0.001 10 20 129.278 78.765 Median of Site > Median Background

Notes: 
1 = No detections in muscle tissue; statistical analysis conducted on hepatopancreas tissue only.
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

Blue Crab Muscle and 
Hepatopancreas
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